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^At  seasonal  recreation  pool  elevation  of  202  m (662  ft)  mean  sea  level,  the 
project  consists  of  a 407  ha  (1,005  ac)  lake  completely  surrounded  by  approxi- 
mately 9,521  ha  (23,527  ac)  of  contiguous  highlands,  comprising  an  overall 
project  acquisition  of  9,928  ha  (24,532  ac)  in  fee. 


he  U.  S.  Fish  and  Wildlife  Service  (FWS)  submitted  three  separate  reports 
(August  15,  1961;  July  2,  1964;  and  October  9,  1964)  describing  pre-project 
conditions  and  predicting  post -impoundment  impacts  on  fish  and  wildlife 
resources.  Vrhese  reports  responded  to  corresponding  U.S.  Army  Corps  of  Engi- 
neers (CE)  project  development  proposals  displaying  widely  divergent  parameters 
of  impoundment  size  and  scope  of  project  land  acquisition  that  evolved  over  the 
years.  The  pact  that  the  FWS  was  unaward  of  the  profound  changes  in  project 
boundaries  smdi  impoundment  size  which  transpired  between  submission  of  their 
August  15,/1961,  report  and  their  subsequent  July  2,  1964,  draft  report  (Almost 
three  years  later)  indicated  a deplorable  lack  of  sustained  coordination  be- 
tween-the  CE  and  FWS. 

’Fishery  considerations  were  treated  in  greater  depth  than  wildlife  aspects  in 
all  three  FWS  reports.  I Well  conceived  fishery-oriented  recommendations  in  the 
FWS  report  provided  for  maximum  enhancement  of  project  fishery  resources.  These 
recommendations  were  subsequently  approved  by  the  CE  and  eventually  implemented 
Only  one  recommendatioij  submitted  by  the  FWS  was  applicable  to  project  wildlife 
resources.  This  recommendation  prescribed  that  the  West  Virginia  Department  of 
Natural  Resources  (WVDNR)  should  manage  fish  and  wildlife  resources  on  all  pro- 
ject lands  and  waters/except  those  reserved  for  reasons  of  safety,  recreation, 
was  never  implemented  because  of  the  inability  of  the  WVDNR  to  secure  adequate 
funding. 


he  FWS  reports  correctly  predicted  that  adverse  impacts  on  fish  and  wildlife 
utilization  attributable  to  the  project  could  be  successfully  mitigated.  Fish 
and  wildlife  have  benefitted  substantially  from  the  project  as  a result  of  the 
newly  developed  reservoir  fishery  and  the  large  area  of  peripheral  land  pur- 
chased in  conjunction  with  the  project  which  is  protected  from  incompatible  use 
Average  annual  post-impoundment  reservoir  and  tailwater  angler  use  was  estimate^ 
to  be  44.8  times  higher  than  corresponding  pre-impoundment  stream  use.  Annual 
post-impoundment  hunter  use  was  estimated  to  have  exceeded  without-project  use 
estimations  (assuming  the  absence  of  WVDNR  management  of  project  lands)  by 
approximately  81  percent. 

It  should  be  emphasized,  however,  that  these  man-day  use  values,  particularly 
for  hunting  man-day  use,  represent  "best  estimates"  and/or  opinions  rendered 
by  professionals  closely  associated  with  the  project  rather  than  empirical 
data  collected  according  to  ? statistically  designed  study. 
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STUDY  TO  EVALUATE  THE  ADEQUACY  AND 
PREDICTIVE  VALUE  OF  FISH  AND  WILDLIFE 
PLANNING  RECOMMENDATIONS  AT  CORPS 
OF  ENGINEERS  RESERVOIR  PROJECTS 


PHASE  II 

INDIVIDUAL  RESERVOIR  PROJECT  EVALUATION  REPORTS 


THE  EAST  LYNN  RESERVOIR  PROJECT 


Conducted  for  Office,  Chief  of  Engineers,  U.S.  Army 


By  Sport  Fishing  Institute,  Washington,  D.C 


Under  Contract  No.  DACW73 - 74-C - 0040 


This  doc went  was  prepared  by  staff  of  the  Sport  Fishing  Institute  for 
the  U.S.  Army  Corps  of  Engineers  (CE)  under  contract  mmber  DACW73-74-C- 
0040.  The  contract  requires  the  compilation  and  comparison  of  pre-  and 
post-construction  data  treating  fish,  wildlife,  or  both  fish  and  wildlife 
(depending  upon  data  availability)  for  twenty  separate  CE  water  develop- 
ment projects.  This  report  presents  the  findings  for  one  of  the  twenty 
individual  project  evaluations. 


Upon  completion  of  the  full  series  of  twenty  separate  studies,  a final 
report  will  be  prepared  which  will  contain  an  analysis  of  f.he  validity  of 
the  predictive  procedures  used  in  fish  and  wildlife  planning,  and  will 
contain  recosmendations  for  improving  the  planning  process. 


This  evaluation  of  the  adequacy  and  accuracy  of  fish  and  wildlife  planning 
at  the  East  Lynn  Lake  project  in  West  Virginia  was  made  possible  only 
through  the  participation  and  active  cooperation  of  many  individuals.  U.S. 
Army  Corps  of  Engineers  personnel  Ed  Goodno,  Pat  Kant ley  and  Mike  White, 
all  in  the  Huntington  District  Office,  and  Ellis  Smith,  East  Lynn  Lake  Pro- 
ject Manager,  provided  much  helpful  Information.  James  McKevitt,  U.S.  Pish 
and  Wildlife  Service,  Annapolis,  Maryland,  supplied  copies  of  the  pre-con- 
s true t ion  fish  and  wildlife-related  planning  reports.  Several  members  of 
the  West  Virginia  Department  of  Natural  Resources  supplied  available  des- 
criptive information  regarding  current  conditions  for  fish  and  wildlife 
communities  and  dependent  recreational  use  at  the  East  Lynn  project.  A—tig 
these  individuals  were  Bert  Pierce,  Steve  Muth,  Grady  Coda,  Ray  Knotts  and 


Jams  Raws on.  Chaster  McConnell,  Southeast  Field  Representative,  Wild- 
life Management  Institute,  participated  In  the  field  Investigation  and 
reviewed  the  manuscript. 
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INDIVIDUAL  RESERVOIR  PROJECT  EVALUATION  REPORTS 


EAST  LYNN  RESERVOIR  PROJECT 


INTRODUCTION 


Location 

The  project  is  located  in  Wayne  County,  West  Virginia,  approximately  six 
air  miles  south-southeast  of  Wayne,  West  Virginia.  It  lies  about  10  miles 
above  the  mouth  of  the  East  Fork  of  Tvelvepole  Creek  and  42  miles  above 
the  mouth  of  Twelvepole  Creek  where  it  enters  the  Ohio  River  near  Ceredo, 

West  Virginia.  The  population  of  Wayne  County  is  37,581.  Huntington, 

West  Virginia  (population  74,315)  and  Ashland,  Kentucky  (population  29,245) 
are  the  largest  cities  within  a 25  mile  radios  of  the  project.  Dewey  Lake 
and  Bluestone  Reservoir,  two  CE  impoundments,  lie  70  stiles  to  the  south- 
west and  90  miles  to  the  southeast,  respectively. 

Authorisation 

The  East  Lynn  Reservoir  project  was  authorised  by  the  Flood  Control  Act  of 
June  28,  1938,  HR  10618,  Public  Law  No.  761  (Seventy-fifth  Congress,  third 
session).  The  project  provides  for  flood  control,  recreation,  and  fish 
and  wildlife  conservation. 

Physical  Features 

At  seasonal  recreation  pool  elevation  of  202  m (662  ft)  swan  sea  level  (msl) , 
the  project  consists  of  a 408  ha  (1,005  ac)  lake  buffered  by  some  9,521  ha 
(23,527  ac)  of  contiguous  highlands,  comprising  an  overall  project  acquisi- 
tion of  9,928  ha  (24,532  ac)  in  fee  (Figure  1).  In  sddition  to  the  present 

fee  acquisition,  easements  to  39  ha  (96  ac)  have  been  obtained;  fee  sequis- 

; - 1 - 


of  about  74  1m  (48.5  al).  Maxima  dapth  la  14.6  a (48  ft)  at  the  seasonal 
recreation  pool  level,  which  is  aalatalned  froa  mid-April  to  aid  or  late 


November.  Storage  capacity  at  recreation  pool  elevation  aaounts  to  2*12 
x 107a3  (17,190  ac  ft)  with  a nean  depth  of  5.2  a (17  ft).  Lake  level 


fluctuation  during  the  recreational  season  Is  minor,  depending  on  needs 
for  storage  of  flood  waters  and/or  for  drawdown  to  maintain  the  authorised 
downs treaa  alnlaua  release  of  10  cfs. 


f 

I j 

Ml 

'i 


The  lake  is  drawn  down  about  1.8  a (6  ft)  to  winter  pool  elevation  220  a 

r 

(656  ft)  sul  by  aid  or  late  November  to  provide  essential  flood  storage 
capacity  during  the  winter  and  early  spring.  At  the  top  of  the  flood  pool, 
124  a (701  ft)  asl,  the  lake  has  a aaxlaua  storage  capacity  of  10.16  x 107 
a3  (82,500  ac  ft).  Other  pertinent  physical  lake  features  are  presented  in 


Table  1.  The  Intake  structure 


concrete  lined 


In  length.  Flow  Is  regulated  by  three  173  x 350  ca  (68-120  In)  hydraulic 


ally  operated  slide  gates.  The  low  flow  system  consists  of  two  1.2  x 0.9  a 


(4x3  ft)  Inlets,  one  each  at  Invert  elevations  200  a (658  ft)  located  1*2 
a (4  ft)  and  4 a (13  ft),  respectively,  below  the  surface  at  the  seasonal 


pool  level.  Discharge  Is  controlled  by  an  hydraulically  operated  76  ca  (30  In) 
gate  valve.  Capacity  of  each  low  flow  Inlet,  at  the  aeasonal  pool  level. 


Is  132  to  154  cfs.  The  stilling  besln  Is  concrete  lined,  of  Juap  type  de 


f ■ ■ 


Blevtion  (ml) 


■ 

200 

202 

214 

ft 

656 

662 

701 

Aren 

ha 

333 

407 

951 

ec 

823 

1,005 

2,351 

3 tor an*  vol. 

1.44  x 107*3 

2.12  x 107»3 

10.16  x 10 

ac.  ft. 

11,705 

17,190 

82,500 

Max.  depth 

• 

12.8 

14.6 

25.5 

ft 

42 

48 

87 

Mean  depth 

■ 

5.2 

ft 

17 

Shoreline  length 

ka 

73.7 

■1 

45.8 

ta? 

•12 


Min,  flow  releege 


334 

133 


The  CE  operates  and  maintaina  387  ha  (956  ac)  for  public  recreation,  8,670 
ha  (21*424  ac)  for  fiah  and  wildlife  conservation  (with  the  advice  and  aa- 
slstance  of  the  Weat  Virginia  Department  of  Natural  Reaourcea),  and  the  re- 
maining 871  ha  (2,152  ac)  for  project  operation  purpoaea.  Pertinent  land 
acqulaitlon-lake  area  ralationehlpe  are  depicted  in  Table  2. 

Area  Deacrlptlon 

The  334  km2  (133  mi2)  aparaely  populated  waterahed  Ilea  within  the  Appala- 
chean  Plateau' a phyaiographic  province,  Kanawha  aectlon,  and  variea  in  el- 
evation from  244-550  m (800-1,800  ft)  mal.  The  valley  alopea  are  ateep 
and  vegetated  by  aecondary  growth  declduoua  foreat  (primarily  oak-hickory). 
Gaa  production  within  the  project  area  ia  a major  component  of  the  local 
economy.  Farming  la  confined  to  the  narrow  bottoma  along  atreama.  Al- 
though commercial  coal  mining  haa  not  been  conducted  within  the  lake  drain- 
age area,  numeroua  openings  have  been  made  to  obtain  coal  for  local  home 
uae. 

Annual  precipitation  averagea  110  cm  (43.5  in).  Baaln  runoff  la  hlgheat 
during  the  winter  montha.  Hlatorlc  atream  flow  meaaurementa  obtained  prior 
to  impoundment  indicated  a normal  annual  average  flow  of  152  cfa  and  an  an- 
nual minimum  average  flow  of  59.4  cfa.  The  matlwm  monthly  average  atream 
flow  waa  677  cfa  and  the  minimum  monthly  average  flow  recorded  waa  0.286 

cf»  (1). 

Aa  indicated  in  the  Fiah  and  Wildlife  Service  reporta  of  1961  and  1964,  the 
water  quality  of  the  Eaat  Fork  of  Twelvepole  Creek  appeared  adequate  to  aup- 
port  typical  coolwater  atream  communltlea  of  fiah  and  aaaoclated  aquatic  or- 


p 
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Table  2.  — East  Lynn  Reservoir  — pertinent  land 
acquisition  - lake  area  relationships  [total  land 
acquisition  of  9,928  ha  (24,532  ac)] 


Pool 

Impoundment 

Land  remaining 

Area 

Area 

-JL 

Ha 

Ac 

Ha 

Ac 

Winter 

333 

823 

9,595 

23,709 

96.7 

Seasonal 

407 

1,005 

9,521 

23,527 

95.9 

5 yr.  flood 

599 

1,480 

9,329 

23,052 

94.0 

Max.  flood 

951 

2,351 

9,015 

22,181 

90.4 

ganism* . However,  high  concentrations  of  Iron  and  manganese  were  noted 
during  subsequent  pre-impoundment  stream  sampling  investigations  conduc- 


ted  between  1965  and  1972  (2).  Other  water  quality  paraawters  fell  with- 
in normal  ranges.  Values  for  Ph  averaged  in  the  neighborhood  of  7.0;  to- 
tal alkalinity,  23  ag/1;  and  specific  conductance,  68  micromhos /cm.  Oxy- 
gen values  approximated  saturation  levels  during  all  sampling  periods. 


Acquisition  of  Descriptive  Data 


The  pre-construction  planning  reports  that  were  prepared  by  the  U.S.  Fish 
and  Wildlife  Service  (FWS)  were  located  in  the  files  of  the  Ecological  Ser- 
vice's Area  Office  in  Annapolis,  Maryland.  Substantiating  support  data 
relating  to  the  FWS  reports  were  sought  at  both  the  Washington,  D.C.,  of- 
fices of  the  FWS  and  at  the  National  Archives,  also  in  Washington,  D.C. 
Unfortunately,  these  informal  basic  data  conld  not  be  located.  U.S.  Army 
Corpa  of  Engineera  (CE)  files  on  the  East  Lynn  Lake  project  were  reviewed 
at  the  CE  District  Office  in  Huntington,  West  Virginia.  Project  personnel 
also  met  with  fisheries  and  wildlife  personnel  of  the  West  Virginia  Depart- 


ment of  Natural  Resources,  both  in  Huntington  and  during  a tour  of  the  pro- 
ject. The  Corps'  East  Lynn  project  personnel  also  participated  in  the  fa- 


WILDLIFE  RESULTS  AMD  DISCUSSION 


e Resources 


undue at  Predictions 
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The  first  discovered  substantive  reference  to  wildlife  aspects  of  the  East 
Lynn  project  was  a letter  report  dated  August  IS,  1961,  prepared  and  sent 
by  the  FWS  to  the  CE  Huntington  District  Engineer  (3).  This  report  ad- 
dressed the  collective  wildlife  resources  of  the  entire  Twelvepole  Creek 
Basin  which  were  expected  to  be  affected  by  the  proposed  comprehensive 
flood  control  project,  including  Beech  Fork  and  Cabway lingo  reservoirs  as 
well  as  the  East  Lynn  project.  Pertinent  physical  parameter*  of  the  three 
reservoirs,  supplied  by  the  CE,  were  contained  in  the  August  15,  1961,  re- 
port of  the  FWS  (Table  3). 

The  fact  that  the  data  contained  in  the  report  v_re  presented  as  a compo- 
site of  all  three  proposed  reservoir  sites  made  it  impossible  to  segregate 
specific  attributes  applicable  solely  to  the  East  Lynn  project.  As  a case 
in  point,  project  land  acquisition  plans  were  described  in  the  FWS  report 
as  follows: 

I 

It  is  expected  that  all  lands  required  for  construction  purposes 
and  all  lands  within  the  approximate  5-year  frequency  flood  pool 
will  be  acquired  in  fee  simple  title  and  that  flowage  easements 
will  be  obtained  for  lands  lying  between  the  5-year  flood  fre- 
quency elevation  and  the  top  of  the  maximise  flood  control  pool. 
Severance  lands  above  the  5-year-frequency  pool  will  be  acquired 
in  fee  simple  title  in  Instances  where  hardship  to  affected  land- 
owners  might  otherwise  result.  Approximately  9,500  acres  of  land 
will  be  acquired  in  fee  simple  title  in  the  three  reservoir  sites. 


Unfortunately,  it  was  not  possible  to  determine  the  proportion  of  the  total 
3,845  ha  (9,500  ac)  project  area  proposed  for  purchase  that  should  be  allo- 


cated to  the  East  Lynn  project  alone.  As  a consequence,  it  was  not  pos- 


1 


oible  to  clearly  establish  wildlife  resource  values  specifically  for  Che 
East  Lynn  project.  However,  1C  say  be  assumed  with  reasonable  confidence 
Chat  Che  general  parameters  outlined  in  the  report  applied  equally  to  all 
three  reservoirs.  Composite  pre- Impoundment  (without -project)  wildlife 
resources  values  for  the  three  reservoirs  were  described  in  the  1961  FWS 
report  as  follows: 

Wildlife  Resources  (Without  Project) 

The  Tvelvepole  Creek  watershed  is  largely  hilly  and  forested. 

With  the  exception  of  the  timbered  bottom  lands,  a signifi- 
cantly high  percentage  of  the  lands  in  the  Beech  Pork  and  East 
Lynn  project  areas  may  be  broadly  classified  as  agricultural 
lands.  The  small  flat  areas  bordering  Che  streams  are  culti- 
vated for  corn  and  garden  crops,  while  Che  open  grasslands 
along  Che  hillsides  are  used  as  pasture.  The  Cabwayllngo  site, 
located  partially  in  Cabwayllngo  State  Forest,  is  predominantly 
wooded. 

Resident  game  species  of  importance  in  the  TVelvepole  watershed 
are  gray  squirrels,  cottontails,  ruffed  grouse,  bobwhltes,  and 
white-tailed  deer.  Fur-animal  species  Include  muskrat,  mink, 
red  fox,  gray  fox,  skunk,  opossum,  and  raccoon.  Very  little 
trapping  activity  occurs  in  the  vicinity  of  the  reservoir  sites. 

Gray  squirrels  are  the  most  numerous  and  are  heavily  hunted  in 
the  project  area.  The  average  annual  utilisation  of  the  squir- 
rel resource  amounts  to  about  1 hunter  day  per  8 acres,  or  1200 
hunter-days.  Appraised  at  $1.50  per  hunter-day,  the  recreation- 
al value  of  this  sport  amounts  to  $1800  per  year.  Cottontails, 
ruffed  grouse,  and  bobwhltes  are  hunted  to  a lesser  degree,  but 
the  combined  hunting  pressure  upon  these  three  species  is  compar- 
able to  that  sustained  by  the  gray  squirrel  or  1200  hunter  days. 

The  same  recreational  value  is  assigned  to  this  activity.  The 
total  value  of  upland  game  hunting  sport,  therefore,  amounts  to 
$3600  per  annum. 

Whitetailed  deer  are  occasionally  seen  on  or  near  the  reservoir 
sites,  but  no  deer  hunting  is  permitted  in  the  counties  in  which 
the  reservoirs  would  be  located.  Whltetalls  are  trapped  in  other 
sections  of  the  State  where  populations  are  high  and  are  releas- 
ed In  the  Wayne  County  area.  The  Department  of  Natural  Resour- 
ces has  been  concentrating  some  effort  in  the  Wayne  area  so  as 
to  establish  a deer  hard  in  that  section.  During  the  Spring  of 
1960,  the  State  intreduced  wild  turkeys  in  the  vicinity  of  the 
West  Fork  Reservoir  site  to  provide  a resident  breeding  stock. 

Recent  observations  made  by  the  State  personnel  Indicated  that 
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the  introduction  of  this  got  specie*  he*  been  reasonably  suc- 
cessful. 


i 

f 


I 
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Under  present  conditions,  squirrel,  cottontail,  grouse,  and  bob- 
white  hunting  opportunities  may  be  expected  to  remain  the  same 
or  slightly  Increase  in  costing  years.  With  passage  of  tine,  it 
is  expected  that  deer  and  turkeys  will  became  established  and, 
in  turn,  will  provide  additional  hunting  opportunities  to  satis- 
fy the  needs  of  a segment  of  the  local  hunter  population. 


Analysis  of  the  data  provided  in  the  foregoing  indicates  an  expected  over- 
all pre - impoundment  upland  game  hunting  pressure  on  project  lands  of  ap- 
proximately 0.25  hunter-days  per  acre  (2,400  hunter-days  ♦ 9,500  ac). 

As  with  the  description  of  pre-impoundment  wildlife  resources,  the  post- 
impoundment  predictions  contained  in  the  FWS  report  of  1961  were  general 


in  nature  and  described  the  composite  Impact  on  all  three  proposed  reser- 
voirs. Post- impoundment  (with-project)  wildlife  impacts  were  described, 
in  part,  af  follows: 


Wildlife  Resources  (With  Project) 

The  construction  and  operation  of  three  reservoirs  in  the  Twelve- 
pole  Creek  Basin  project  will  result  in  losses  of  bottom-land 
wildlife  habitat  amounting  to  approximately  2,080  acres.  Al- 
though the  lands  that  would  be  flooded  are  not  considered  high 
quality  habitat,  they  provide  sufficient  cover  to  sustain  the 
native  upland  game  species. 

Possible  benefits  to  wildlife  may  occur  through  the  creation  of 
resting  and  limited  feeding  and  nesting  environaent  for  water- 
fowl.  At  the  present  time  migrant  waterfowl  which  normally  fly 
within  the  vicinity  of  two  of  the  project  areas  now  rest  at  the 
Dickson  Dam  Reservoir,  approximately  one  mile  west  of  the  Beech 
Fork  Reservoir  site.  Whether  the  reservoirs  will  attract  signi- 
ficantly more  resident  and  migrating  waterfowl  is  questionable. 
Since  the  purchase  of  those  project  and  severance  lands  above 
conservation  pool  level  would  result  in  no  major  change  in  land- 
use  practices,  the  hunter  utilisation  would  be  essentially  un- 
changed on  that  portion  of  the  Reservoir.  It  is  estimated  that 
the  wildlife  habitats  that  will  be  Inundated  by  the  permanent 
pools  will  account  for  a loss  of  260  hunter-days  annually. 
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Apparently  the  authors  of  the  report  did  not  consider  the  bottomland  that 
was  to  be  permanently  flooded  to  be  as  valuable  for  wildlife  as  the  conti- 
guous highlands  scheduled  for  acquisition.  The  data  reflecting  bottom- 
land loss  suggest  that  the  permanently  flooded  bottomlands  would  support 
only  0.125  hunter-days  per  acre  (260  hunter-days  * 2,080  ac),  as  contras- 
ted with  0.25  hunter-days  per  acre  programmed  for  the  entire  area. 


On  the  assumption  that  recommended  management  measures  would  be  implemen- 
ted, the  report  also  presented  optimistic  predictions  of  Increased  wild- 
life production  and  related  hunting  use  following  reservoir  construction, 
viz: 


As  a result  of  the  construction  of  the  three  reservoirs,  the  re- 
duction In  numbers  of  resident  humans  in  the  project  area  will 
favor  wildlife  productivity.  Increased  hunter  utilization  should 
result. 

The  lands  planned  for  acquisition  which  border  on  the  reservoir 
will  mitigate  wildlife  losses  on  lands  to  be  Inundated.  However, 
before  significant  wildlife  benefits  can  be  realized  it  will  be 
necessary  to  make  available  to  the  West  Virginia  Dept,  of  Natural 
Resources  for  wildlife  management  purposes  all  Federally-owned 
project  lands  under  the  provision  of  a General  Plan.  Under  con- 
ditions of  good  game  management,  it  is  expected  that  the  hunter- 
day  use  of  these  project  areas  would  approximately  double.  Based 
on  this  assumption,  annual  utilization  of  squirrels,  cottontails, 
ruffed  grouse,  and  bobwhltes  would  increase  to  about  one-hunter 
day  of  use  per  four  acres  per  year,  producing  an  annual  recrea- 
tional value  of  approximately  $5,600.  If  wild  turkeys  and  deer 
are  stocked  and  became  established  on  suitable  portions  of  the 
large  blocks  of  severance  lands,  it  is  anticipated  that  addition- 
al hunting  opportunities  would  be  provided.  It  can  be  expected 
that  deer-hunter  use  would  amount  to  about  one  hunter-day  per  25 
acres  per  year,  while  the  hunting  effort  for  wild  turkey  would  be 
comparable  to  that  sustained  by  the  squirrel,  cottontail,  grouse, 
and  bobwhlte. 

Appraised  at  $3.00  per  hunter-day  for  deer  hunting  and  $15.0  per 
hunter-day  for  turkey  hunting  the  combined  recreational  value  of 
these  two  activities  amounts  to  $3,700  per  year.  The  total  va- 
lue of  upland  game  and  big  game  sport,  therefore,  would  amount 
to  $9,300  anntm  under  proper  management. 
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The  only  formal  rec ommendat Ion  concerning  wildlife  resources  contained 


in  the  1961  FtfS  report  waa  as  follows 


That  all  project  lands  which  are  acquired  in  fee  simple  title 
together  with  Included  water  areas,  be  made  available  to  the 
West  Virginia  Department  of  Natural  Resources,  in  accordance 
with  a General  Plan  for  Fish  and  Wildlife  management  for  each 
reservoir  site,  as  provided  in  Section  3 of  the  Fish  and  Wild' 
life  Coordination  Act,  48  Stat.  401  as  amended,  16  U.S.C.  661 
et  seq. , except  for  such  portions  as  may  be  reserved  by  the 
construction  agency  for  reasons  of  safety,  efficient  opera- 
tion, or  protection  of  public  property. 


In  summary,  the  authors  of  the  FWS  report  of  August  15,  1961,  predicted, 
subject  to  the  provision  that  all  project  lands  be  made  available  to  the 
West  Virginia  Department  of  Wildlife  Resources  for  purposes  of  intensive 
management,  that  the  lands  planned  for  acquisition  which  bordered  the  re 
servolr  would  effectively  mitigate  wildlife  losses  expected  to  be  caused 
by  Inundation  of  bottomlands.  In  fact,  they  predicted  that  hunting  use 
(hunter-days)  would  double  for  upland  game  species  on  the  remaining  peri 
pheral  reservoir  lands.  The  possible  need  for  additional  lands  to  miti- 


gate or  enhance  wildlife  losses  was  not  addressed  la  any  of  the  three  FWS 


reports 


Land  acquisition  policies  of  the  CE  during  subsequent  project  planning 
stages  were  governed  by  the  "Joint  Policies  of  the  Departments  of  the  In- 
terior and  the  Army  Relative  to  Reservoir  Project  Lands"  as  published  in 


Pertinent  extracts  from  this  document  follow  (4): 


Fee  title  will  be  acquired  for  the  following: 


'I 

(b)  Lands  belov  the  maximum  flood  storage  pool  plus  s strip  of 
lead  of  s minimum  width  of  300  feet  horizontally  fro*  this  pool 
line. 

(c)  Lands  necessary  to  provide  for  public  access  to  the  reser- 
voir, including  such  lands  as  are  needed  to  aeet  present  and 
future  requirements  for  fish  and  wi’  'life  as  determined  neces- 
sary pursuant  to  the  Fish  and  Wildlife  Coordination  Act,  and 
such  lands  as  are  necessary  to  aeet  present  and  future  require- 
ments for  outdoor  recreation,  as  may  be  authorized  by  Congress. 

While  the  above  policy  contemplates  that  the  United  States  own 
in  fee,  land  around  the  reservoir  in  insure  ready  access  to  the 
shore,  easements  in  lieu  of  fee  title  may  be  acquired  under  cer- 
tain special  conditions  and  circumstances,  in  lands  located  in 
remote  reaches  of  the  reservoir.... 

In  accordance  with  the  intent  of  the  law,  actual,  practical,  and 
realistic  negotiations  will  be  conducted  with  each  landowner  to 
the  same  extent  practiced  normally  between  willing  buyers  and 
willing  sellers  in  an  effort  to  arrive  at  a satisfactory  settle- 
ment .... 

(1)  Isolated  Properties.  Properties  isolated  due  to  loss  of  ac- 
cess will  be  purchased  in  lieu  of  replacing  access  when  such  ac- 
quisition is  in  the  best  interests  of  the  Government. 


On  July  2,  1964,  almost  three  years  after  release  of  their  initial  report 
of  August  15,  1961,  the  FWS  submitted  a draft  letter  report  to  the  CE  which 
dealt  excluaively  with  the  East  Lynn  Reservoir  project  (5).  At  this  junc- 
ture, the  FWS  report  was  expressed  in  the  context  that  2,347  ha  (5,800  ac) 
in  fee  simple  title  would  be  acquired  for  the  project. 


Wildlife  resources  were  described  briefly  as  follows: 


Without  the  project  big  gsme  (deer)  is  valued  at  200  hunter  days 
while  the  total  value  for  small  game  (ruffed  grouse,  gray  squir- 
ral,  cottontail  rabbit,  bobwhlte  quail,  raccoon)  has  been  estl- 


msted  at  7,000  hunter  days 


As  had  been  stipulated  in  the  initial  FWS  report  (1961),  the  FWS  draft  let- 
ter report  dated  July  2,  1964,  reiterated  that  wildlife  resource  losses  due 
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to  impoundment  could  b«  adequately  mitigated  if  all  remaining  lands  sched- 
uled for  purchase  In  fee  simple  title  were  made  available  to  the  WDNR  for 
wildlife  management  purposes,  vis: 

With  the  project  the  East  Lynn  Reservoir  will  Inundate  about 
1,480  acres  of  small  game  habitat  that  provided  an  astlmatad 
3,000  hunter  days  annually.  Inundation  of  this  habitat  will  re- 
sult in  an  initial  loss  of  3,000  hunter  deys  unless  lands  above 
the  flood  pool  are  turned  over  to  the  West  Virginia  Department 
of  Natural  Resources  for  management  purposes.  By  turning  these 
lands  over  to  the  West  Virginia  Department  of  Natural  Resources, 
this  loss  could  be  recaptured  and  a slight  benefit  provided  in 
the  small  game  category.  This  benefit,  added  to  the  fact  that 
more  waterfowl  would  now  use  the  area,  would  result  in  a total 
incidental  wildlife  benefit  of  approximately  2,000  hunter  days 
as  a result  of  the  project. 

To  mitigate  the  loss  of  3,000  man  days  of  hunting  opportunities 
resulting  from  inundation  of  the  prime  game  habitat  of  the  bot- 
tom lands,  all  lands  acquired  in  fee  simple  title,  over  and  ab- 
ove that  needed  for  project  operations,  should  be  mede  available 
to  the  West  Virginia  Department  of  Natural  Resources  for  fish 
and  wildlife  management  purposes  in  accordance  with  a General 
Plan  for  Fish  and  Wildlife  Management,  as  provided  in  the  Fish 
and  Wildlife  Coordination  Act,  except  for  sections  reserved  for 
safety,  intensive  recreation,  efficient  operation,  or  protec- 
tion of  public  property. 


The  cover  letter  conveying  the  FWS  draft  letter  report  of  July  2,  1964,  re- 
quested CE  coaments  prior  to  July  10,  1964.  The  CE  response,  dated  July  9, 
1964,  indicated  general  approval  of  the  FWS  recoamendatlons  contained  in 
the  draft  report.  At  the  same  time,  the  CE  provided  the  FWS  a copy  of  the 
revised  plans  for  development  which  detailed  an  expanded  land  acquisition 
program  for  the  East  Lynn  reservoir  project  (6). 

Subsequently,  on  October  9,  1964,  the  FWS  submitted  to  the  Cl  a revised  fi- 
nal letter  report  concerning  the  Bast  Lynn  Reservoir  project  (7).  This  let- 
ter report  was  Included  in  Appendix  I to  CE  Design  Memorandum  No.  44,  Pre- 
liminary Master  Plan  for  East  Lynn  Reservoir,  TWelvepole  Creek,  West  Vir- 
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ginla,  dated  May  11,  1965  (8).  Reflecting  the  expanded  land  acquisition 
program  as  previously  Indicated  by  the  CE,  the  final  FWS  letter  report  of 
October  9,  1964,  noted  that  the  East  Lynn  Reservoir  project  would  Involve 
the  fee  purchase  of  approximately  11,332  ha  (28,000  ac)  of  land  occupying 
the  streasi  bed  to  the  ridge  lines*  Such  acquisition  represented  a drama* 
tic  increase  over  the  2,347  ha  (5,800  ac)  purchase  boundary  estimated  in 
the  previous  draft  report. 


Wlthout-project  wildlife  resources  were  described  in  the  October  9,  1964, 
FWS  letter  report  as  follows: 

Wildlife  resources  within  the  area  of  project  influence  consists 
of  white-tailed  deer  and  small  game  species  such  as  ruffed 
grouse,  gray  squirrel,  cottontail  rabbit,  bobwhite  quail,  and 
raccoon.  Hunting  pressure  is  moderate.  It  is  estimated  that 
wildlife  population  of  the  area  will  provide  average  annual  hun- 
ter use  of  1,500  man  days  for  deer  and  13,500  man  days  for  small 
game  throughout  the  period  of  analysis. 


FWS  predictions  of  the  project's  impact  on  wildlife  resources  and  recommen- 
dations for  mitigation  were  similar  to  those  expressed  in  both  their  1961 
and  1964  draft  reports,  vis: 

With  the  project  the  East  Lynn  Reservoir  will  inundate  about  1, 

005  acres  of  small  game  habitat.  An  additional  475  acres  with- 
in the  five  year  flood  frequency  pool  will  be  reduced  in  value. 

This  will  result  in  an  initial  loss  of  2,400  hunter  days.  How- 
ever, since  project  plans  provide  for  aianagement  of  project 
lands  above  the  flood  pool  by  the  West  Virginia  Department  of 
Natural  Resources,  this  loss  will  be  compensated  and  a slight 
benefit  provided  in  the  small  game  category.  This  benefit,  add- 
ed to  anticipated  gains  in  waterfowl  use  of  the  reservoir,  will 
result  in  total  incidantal  wildlife  benefits  estimated  at  5,000 
hunter  days  resulting  from  the  project. 


Pre-  and  post-construction  estimates  snd  predictions  of  hunting  use,  as  de- 
scribad  in  the  three  FWS  reports,  are  susmarlzed  in  Table  4. 
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Table  4 . — Estimates  of  average  annual  hunting  praaaura  (van- days)  pre- 
dicted for  East  Lynn  Reservoir  project  lands  (with  and  without  Implementa- 
tion of  FWS  recommendation  for  management  by  the  WVDNR)  as  presented  in 
the  August  15,  1961,  July  2,  1964  and  October  9,  1964  FWS  reporta 


August  15,  1961 
report* 


July  2,  1964 
draft  report 
No. 


October  9,  1964 
final  report 


Without -the- project 
Project  area 
Ha 
Ac 

No.  hunter-days 
No.  hunter-daya/ac 


3,845 

2,347 

11,322 

9,500 

5,800 

28,000 

2,400 

7,200 

15,000 

0.25 

1.24 

0.54 

i i 

i ) 
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Wlth-the-pro  ject 
Project  area  (land) 
Ha 
Ac 

No.  hunter-days 
w/o  mgt.  by  WVDNR 
w / mgt.  by  WVDNR 
No.  hunter-days/ac 
w/o  mgt.  by  WVDNR 
v/  mgt • by  WVDNR 

Net,  with  proj.  develop 
Project  area** 

Ha 

Ac 

No.  hunter-days 
w/o  mgt.  by  WVDNR 
w/  mgt.  by  WVDNR 


* The  August  15,  1961  report  data  reflects  the  total  Tvelvepole  Creek  flood 
control  project  (Includes  development  of  two  other  reservoir  sites  In  ad- 
dition to  the  East  Lynn  project) 

**Equivalent  to  area  projected  for  impoundment  at  simaer  pool  elevation 


3,003 

1,748 

10,925 

7,420 

4,320 

26,995 

1,855 

4,200 

12,600 

3,710 

9,200 

20,000 

0.25 

1.0 

0.47 

0.50 

2.1 

0.74 

- 842 

- 599 

- 407 

2,080 

- 1,480 

- 1,005 

- 545 

- 3,000 

- 2,400 

1,310 

+ 2,000 

+ 5,000 

I ■■ 
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Wildlife  Resources  — Post -impounds nt  Occurrences 

I 

As  finally  evolved,  the  terrestrial  wildlife  resource  base  for  the  East 

K . 

Lynn  project  amounted  to  soae  9,921  he  <23,527  sc)  of.  land  completely  sur- 
rounding  (froa  ridge  tap  to  ridge  top)  a 407  ha  (1,005  ac)  reservoir  at  sua- 
aer  pool  elevation  202  a (662  ft)  asl. 

Approximately  8,853  ha  (21,876  ac)  above  flood  pool  elevation  214  a (701 
ft)  asl  are  primarily  forested  with  numerous  small  clearings  along  stream 
banks  and  rldga  tops.  The  remaining  668  ha  (1,651  ac)  below  flood  pool  el- 
evation are  open  and  represent  abandoned  pasture  and  crop  land  (9).  The 
open  lands  invariably  supported  woody  plant  invasion  species,  such  as  sum- 
ac, hawthorn,  sourwood,  blackgua,  and  pine,  as  well  as  blackberry,  green 
briar,  and  aany  seed -producing  grasses  and  weeds  that  are  intensively  util- 
ised by  wildlife. 

Oak-hickory  forests  (red  oak  28  percent,  white  oak  24  percent)  sake  up  52 
percent  of  the  total  forest  ecosystea.  Mixed  aesophytlc  or  "cove  hardwoods" 
associations  (yellow  popular,  scarlet  oak,  basswood,  aaple,  black  walnut, 
etc.)  comprise  the  remaining  48  percent  (Table  5). 


1 I 


I 

l I 


1 

<* 


The  forested  areas  represent  several  eucccssional  stages  reflecting  a pre- 
vious history  of  heavy  timber  exploitation  and  overgrasing.  Many  miles  of 
service  roeds  are  aeintalned  by  utilities  to  provide  access  to  operating  gas 
wells. 


Stands  of  young  trees  [In  which  individual  trees  have  a diameter  less  than 
153  aa  (6  In)  measured  1.4  a (4.5  ft)  above  ground  level  coaprlse  aore  than 


50  percent  of  the  area]  constituted  41  percent  of  total  forested  area,  In- 
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texmedlate  size  trees  [153  to  304  «n  diameter  (6  to  12  in)]  50  percent, 
and  old  growth  atanda  [greater  than  304  wm  (12  in)  diameter]  the  remaining 
9 percent  (10). 


The  multiple  succesalonal  habitat  stages  represented  on  the  property  sup- 
port diverse  populations  of  game,  furbearer,  and  non-game  species  of  wild- 
life. A total  of  149  species  of  birds,  36  species  of  mammals,  27  species 
of  amphibians,  and  25  species  of  reptiles  have  been  identified  within  pro- 
ject boundaries.  Although  no  empirical  quantitative  wildlife  population 
data  have  been  collected,  subjective  evaluations  were  made  by  professional 
biologists  in  1972  (first  year  of  impoundment).  Their  concensus  judgement 
was  that  the  population  levela  of  most  major  game  species,  excepting  a 
"high"  population  level  designation  for  groundhog  and  fox,  ranged  from 
"low"  to  "moderate"  (Table  6).  Mourning  dove  and  waterfowl  populations 
were  considered  "low";  ruffed  grouse,  bobwhlte  quail,  and  raccoon  popula- 
tions were  judged  "low-moderate";  and  eastern  cottontail,  grey  squirrel, 
and  whltetall  deer  populations  were  judged  "aioderste."  An  average  of  15 
to  20  broods  of  wood  ducks  are  produced  annually  on  the  project. 

Potential  levels  of  population  abundance  were  described  as  "moderate"  for 
the  eastern  cottontail  and  waterfowl;  "moderate-high"  for  mourning  dove  and 
raccoon;  "high-moderate"  for  ruffed  grouse;  and  "high"  for  all  other  spe- 
cies. 

Levels  of  hunting  use  in  1972  were  described  as  "low-moderate"  for  water- 
fowl;  "moderate"  for  mourning  dove,  bobwhlte  quail,  and  groundhog;  "meder- 
erate-hlgh"  for  raccoon;  "medium-low"  for  ruffed  grouse;  and  "high"  for  all 
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Hunting  use  (nan-days)  estimates  on  project  lands  have  been  collected  annual- 
ly by  the  CE  since  1971.  These  estimates  were  derived  by  extrapolation  from 
visitor-use  interviews  and  vehicle  traffic  counter  data  collected  from  lands 
located  on  the  east  side  of  the  project.  Hunter  estimates  were  calculated  by 
multiplying  the  number  of  vehicles  on  project  lands  times  2.7  (hunters  per 
vehicle).  Additional  subjective  estimates  were  derived  from  frequent  visu- 
al counts  of  hunters  made  by  CE  personnel  during  routine  inspection  trips  to 
the  4,452  ha  (11,000  ac)  tract  on  the  west  side  of  the  reservoir  which  was 
not  serviced  by  road  counters.  Approximately  70  percent  of  the  total  hunting 
effort  occurred  on  the  west  side  tract.  A susmary  of  the  annual  estimates 
of  hunting  effort  computed  by  the  CE  is  presented  in  Table  7. 


Pre-impoundment  hunting  use  in  1971  (immediately  prior  to  impoundment  in 
the  spring  of  1972)  was  estimated  at  3,250  man-days  (0.14  man-days/acre). 
Hunting-use  estimates  more  than  doubled  the  following  year  (7,250  man- 
days).  By  1977,  estimated  hunting  use  on  the  project  area  had  increased 


by  about  820  percent  above  1971  levels,  and  amounted  to  an  estimated  29,900 
man-days  (1.3  man - days /ac) . Overall,  the  post- impoundment  (1972-1977) 
hunting  use  estimates  averaged  20,523  man-days  (0.87  man-days / ac ) , which 
amounted  to  an  increase  of  some  531  percent  over  the  1971  pre-impoundment 
estimate. 

These  annual  CE  estimates  of  hunting  use  did  not  provide  a breakdown  of 


hunting  effort  by  individual  game  species.  However,  based  on  the  op- 
inions of  local  CE  field  personnel,  the  bulk  of  the  hunting  effort  was 
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Table  7 . — Comparison  of  pre-impoundment  (1971)  and  post-lm- 
poundment  (1972-1977)  CE  estimates  of  hunter-use  (hunting 
man-days)  on  East  Lynn  Reservoir  project  lands  [9,921  ha 
(23,527  ac)] 


Man-days 

Total  no.  le/ac 


Percent  increase 
Annual  Cunulative 


Pre-impoundment  * 
1971 


3,250  0.14 


Post- impoundment  ** 

1972  7,250 

1973  13,400 


Avg.  1972-77*** 


21,100 

22,800 

28,700 

29,900 

20,523 


* Pre- Impoundment  (the  reservoir  was  not  impounded  until  the 
spring  of  1972) 

**  It  should  be  emphasised  that  these  man-day  use  estimates  re- 
present "best  estimates"  and/or  opinlona  rendered  by  profes- 
sionals closely  associated  with  the  project  rather  than  em- 
pirical data  collected  according  to  a statistically  designed 
study 


***  Post- Impoundment  years 
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••signed  to  squirrel  hunting,  70  percent.  Deer  hunting  accounted  for  15 
percent,  and  rabbit  hunting  5 percent.  The  remaining  10  percent  of  the 
total  annual  hunting  effort  was  divided  between  upland  game  species  (bob 


white  quail,  ruffed  grouse,  mourning  dove)  and  furbearers  (raccoon  and 
foot).  Waterfowl  hunting  effort  was  described  as  negligible,  with  no  more 
than  an  average  of  25  ducks  and  two  or  three  Canada  geese  bagged  annually 


The  WVDNR  conducted  a statewide  hunter  survey  in  1975-76  which  provided 


estimates  of  hunting  effort  (man-days)  expended  for  individual  game  spe- 
cies in  Wayne  County  where  the  East  Lynn  Reservoir  project  is  located.  Es- 
timates of  hunting  effort  (for  squirrels,  deer,  and  rabbits)  derived  from 
the  WVDNR  survey  were  considered  to  be  reasonably  valid.  However,  esti- 
mates for  other  species  were  not  Included  because  of  prohibitively  wide 
confidence  intervals  attributed  to  small  sample  size. 


In  addition  to  the  county  hunting-effort  survey  data,  local  WVDNR  conser- 
vation officers  supplied  estimates  of  the  percentage  of  the  total  county- 
wide  hunting  effort  that  occurred  within  East  Lynn  project  boundaries.  By 
applying  the  percentages  estimated  by  the  conservation  officers  to  the 
countywide  estimates  of  hunting  effort  derived  from  the  WVDNR  survey,  it 
was  possible  to  arrive  at  an  estimate  of  the  number  of  man-daya  spent  hunt- 
lng  on  East  Lynn  Reservoir  project  lands  (Tabla  8). 


These  data  provide  an  estimate  of  total  hunting  effort  amounting  to  19,689 


man-days  on  project  lands.  Included  are  11,757  man-daya  of  hunting  for 
squirrels,  3,475  man-daya  for  deer,  2,488  man-days  for  rabbits,  and  1,968 


man-days  for  other  endemic  game  species.  The  close  agreement  of  this  in- 


Table  8.  — Estimated  number  of  post-impoundment  hunting  man- 
days  expended  at  the  East  Lynn  Reservoir  project  for  squinel, 
deer,  rabbit  and  "other"  game  species  (1975-76)* 


Species 

WVDNR  survey 
estimates  for 
Wayne  County 

CE  project  contribution 
to  Wayne  County 
totals 

Number 

stan-days 

Percent 

Calculated  no. 
man-days 

Squirrel 

42,753 

27.5 

11,757 

Deer 

13,901 

25.0 

3,475 

Rabbit 

16,587 

15.0 

2,488 

Other  species 

** 

— 

1,968*** 

Calculated  total 

19,689 

* Data  extrapolated  from  results  of  a hunter  use  survey  of 

Wayne  County  conducted  in  1975-76  by  the  WVDNR  and  estimates 
of  percentage  composition  of  the  total  county  hunting  effort 
(by  species)  on  project  lands  as  supplied  by  the  CE  and 
WVDNR  personnel  familiar  with  the  project  area 

**  Estimates  for  other  species  not  Included  because  of  prohib- 
itively wide  confidence  intervals  attributed  to  small  sam- 
ple sice  (other  species  Included  bobwhlte  quail,  dove,  ruf- 
fed grouse,  waterfowl,  raccoon,  vox,  groundhog  and  woodcock) 

***  CE  personnel  estimate  that  hunting  effort  for  species  other 
than  squirrel,  deer  and  rabbit  constituted  10  percent  of  to- 
tal hunting  effort  on  project 


dependent ly  derived  estimate  of  total  annual  hunting  effort  (19,689  man- 
days)  with  the  CE  estiaate  of  20,523  man-days  (post-impoundment  average) 
is  noteworthy. 

All  three  PUS  reports  (August  15,  1961;  July  2,  1964;  October  9,  1964) 
strongly  recossMnded  that  all  project  lands,  over  and  above  those  needed 
for  project  operation,  be  aade  available  to  the  WVDNK  for  fish  and  wild- 
life management.  The  CE  fully  accepted  these  recossMndatlons . 

In  a letter  dated  July  9,  1964,  addressed  to  the  Regional  Director  of  the 

VVS,  the  Chief  of  the  Ohio  River  Division,  CE,  Indicated  full  acceptance 

of  the  rec ommenda t ion  to  assign  to  the  WVDNR  the  responsibility  for  fish 

and  wildlife  management  (6),  vis: 

All  project  lands,  except  for  such  areas  reserved  for  general  re- 
creation, for  reasons  of  safety  and  for  operation  purposes,  will 
be  made  available  to  the  West  Virginia  Department  of  Natural  Re- 
sources in  accordance  with  a General  Plan  for  Pish  and  Wildlife 
Management. 


This  recommendation  was  incorporated  in  all  subsequent  project  doctanents 
dealing  with  the  East  Lynn  Reservoir  project. 


The  WVDNR  expressed  an  early  interest  in  assuming  responsibility  for  man- 
aging both  the  fish  and  wildlife  resources  on  the  East  Lynn  Reservoir  pro 
ject,  subject  to  the  availability  of  adequate  fiscal  resources.  The  Gov- 
ernor of  the  state  of  West  Virginia,  in  replying  to  an  inquiry  from  the 
CE,  indicated  that  the  WVDNR  would  cooperate  fully  (11),  viz: 

Participation  by  the  State  of  West  Virginia  will  be  necessarily 
limited  by  the  amount  of  funds  msde  available  for  this  purpose 
by  the  Legislature.  However,  within  these  limits  you  can  be  as- 
sured that  the  State  Department  of  Natural  Resources  is  fully 
prepared  to  render  all  possible  aid  in  implementing  these  plans. 

2< 


Barring  additional  appropriations,  such  assistance  will  most 
probably  consist  of  law  enforcement,  and  fisheries  and  game  man- 
agement • 


Apparently,  the  WVDNR  was  unable  to  marshall  the  necessary  funds  for  as- 
sumption of  full  responsibility  for  game  management,  although  fisheries 
management  and  law  enforcement  functions  were  carried  out.  Interviews 
with  WVDNR  personnel  and  a review  of  correspondence  between  the  WVDNR  and 
the  CE  in  subsequent  years  indicated  a mutual  interest  in  negotiating  a 
license  agreement  which  would  provide  for  wildlife  management  on  project 
lands  by  the  WVDNR  (12,13).  However,  by  1975  (some  four  years  following 
impoundment),  the  WVDNR  was  still  unable  to  assume  game  management  respon 
sibllities.  This  circumstance  was  clearly  stated  in  a letter  dated  July 
9,  1975,  from  the  director  of  the  WVDNR  to  the  CE  district  engineer  (14) , vis: 

It  has  been  brought  to  my  attention  that  the  Huntington  District 
is  interested  in  this  Department's  plans  in  regard  to  a possible 
License  Agreement  covering  fish  and  wildlife  management  on  East 
Lynn  and  Beech  Fork  Lakes.  At  the  time  these  lakes  were  propos- 
ed, an  interest  was  shown  in  fish  and  wildlife  management  based 
upon  available  funds. 

After  discussing  this  with  the  division  of  wildlife,  I find  that 
current  inflation  and  other  new  state  management  areas  have  re- 
sulted in  insufficient  funds  to  assume  land  sumagement  responsi- 
bilities on  these  two  areas.  The  fisheries  resources  will  be 
managed  and  applicable  state  laws  will  be  enforced.  Perhaps  at 
some  later  date,  if  additional  funds  become  avallabe,  further 
consideration  will  be  given  to  a fish  and  wildlife  license  on 
these  areas. 


The  CE  la  making  a minor  effort  for  the  management  of  project  wildlife 
resources,  absent  a capability  by  the  WVDNR  to  do  so  substantially  as  yet 
The  WVDNR  contribution  has  been  restricted  to  providing  consultative  ad- 
vice for  scientific  wildlife  management  planning  and  for  providing  wild- 
life law  enforcement  on  project  lands. 
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Only  three  months  leter,  apparently  in  response  to  infomation  supplied 
by  the  CE  in  their  consents  of  July  9,  1964,  addressing  the  FVS  draft  re- 
port, the  FWS  letter  report  dated  October  9,  1964,  fixed  the  proposed 
East  Lynn  Reservoir  project  fee  purchase  at  11,332  ha  (28,000  ac)  — al- 
most five  times  larger  than  previously  described. 

In  addition,  the  size  of  the  proposed  impoundment  cited  in  the  final  FWS 
report  (1964),  407  ha  (1,005  ac),  was  considerably  smaller  than  the  599 
ha  (1,480  ac)  impoundment  considered  in  the  earlier  draft  report. 

The  fact  that  the  FWS  apparently  was  unaware  of  such  profound  changes  in 
the  proposed  project  boundaries  and  impoundment  size  indicated  a deplor- 
able lack  of  sustained  coordination  between  the  CE  and  FWS. 

Also,  the  three  FWS  reports  reflected  an  ambivalent  assessment  of  extant 
wildlife  resource  values  supported  by  project  bottomlands.  The  FWS  report 
of  1961  stated  that  the  bottomlands  to  be  flooded  were  "not  considered 
high  quality  habitat,"  while  their  draft  report  of  1964  characterized  the 
project  bottomlands  as  "prime  game  habitat."  The  1961  report  (Involving 
3 lake  sites)  estimated  that  bottomlands  to  be  flooded,  842  ha  (2,080  ac), 
would  account  for  the  loss  of  only  260  man-days  of  hunting  annually  (some 
0.125  man-days/ac) . The  1964  draft  report,  on  the  other  hand,  projected 
a loss  of  3,000  man-days  of  hunting  effort  in  the  599  ha  (1,480  ac)  area 
proposed  for  impoundment  (2.1  man-days/ac),  or  more  than  16  times  the  loss 
per  acre  predicted  in  the  1961  report.  Loss  of  hunting  opportunity  in  the 
407  ha  (1,005  ac)  impounded  area  projected  in  the  final  report  of  the  FWS 
(October  9,  1964)  was  also  substantially  higher  than  the  predictions  in 
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the  1961  report.  In  Its  final  report  the  FWS  predicted  a project  loss  of 
2,400  nan-days  of  hunting.  Including  a total  loss  within  the  impoundment 
and  a partial  loss  within  the  192  ha  (475  ac)  five-year  flood  frequency 
pool  areas. 


Each  of  the  three  FWS  reports  predicted  that  all  adverse  impacts  on  wild- 
life resources  and  hunting  opportunity  caused  by  the  project  could  be  suc- 
cessfully mitigated,  and  additional  project  benefits  generated,  if  the 
WVDNR  were  allowed  to  manage  the  remaining  project  lands  proposed  for  ac- 
quisition by  the  CE.  This  unanimous  conclusion  was  predicated  on  an  as- 
sumption that  WVDNR  management  of  the  remaining  lands  would  result  in  an 
approximate  doubling  of  the  number  of  man-days  of  hunter  use  that  other- 
wise would  have  been  supported. 


There  was  close  agreement  among  the  conclusions  in  the  three  FWS  reports 
with  respect  to  the  successful  resolution  of  project  mitigation  require- 
ments  even  though  there  were  great  disparities  displayed  in  the  respective 
FWS  reports  between  proposed  project  acquisition  boundaries  and  FWS  assess- 
ments of  habitat  values.  The  fact  that  the  eventually  authorised  project 
boundaries  included  approximately  9,521  ha  (23,527  ac)  of  land  completely 
surrounding  a 407  ha  (1,005  ac)  lake  (23.4  ratio  of  land  to  water)  undoubt- 
edly contributed  to  the  reliability  of  the  FWS  prediction  that  the  project 
would  mitigate  all  wildlife  losses  and  provide  for  additional  wildlife  be- 
nefits. 


The  WVDNR  has  never  been  able  to  assva  responsibility  for  wildlife  manage- 


ment on  post-construction  project  lands  because  of  fiscal  limitations. 
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WVDNR  wildlife  management  activities  have  been  restricted  to  enforcement 


of  applicable  state  gave  laws  and  regulations.  Wildlife  management  by 


the  CE  has  been  min Inal,  to  date,  consisting  of  the  establishment  of  a 


few  food  plots  and  limited  application  of  timber  and  orchard  husbandry 


practices,  which  have  provided  marginal  wildlife  benefits 


Nonetheless,  as  noted  in  Table  9,  the  estimated  post-construction  hunting 


use  of  the  area  (0.85  man-days/ac)  has  substantially  exceeded  (by  81  per- 
cent) the  FWS  predictions  of  hunter  use  (0.47  man-days/ac)  in  the  absence 


int  by  the  WVDNR.  Estimated  post-construction  hunting  use  has 


also  been  about  15  percent  higher  than  the  FWS  predicted  it  would  be  in 


the  circumstance  where  wildlife  management  would  be  undertaken  by  the 


WVDNR.  It  should  be  emphasised,  however,  that  these  man-day  use  estimates 


represent  "best  estimate"  and/or  opinions  rendered  by  professionals  close 


ly  associated  with  the  project  rather  than  empirical  data  collected  ac 


cording  to  a statistically  designed  study 


It  was  unfortunate.  Indeed,  that  the  WVDNR  was  unable  to  take  advantage  of 


the  opportunity  for  managing  wildlife  resources  on  the  project 


Overall,  the  planning  input  pertinent  to  wildlife  resources  contained  in 


the  three  FWS  reports  was  considared  minimal.  Only  perfunctory  attention 


was  paid  to  describing  existing  pre-project  wildlife  resources.  None  of 


the  reports  exhibited  in-depth  treatment  of  the  many  wildlife  resource 


base  and  hunter-use  parameters  necessary  to  develop  adequate  post-impound 


int  predictions.  The  reports  contained  only  one  recommendation  which  ap' 


plied  to  project  wildlife  resources  --  that  the  WVDNR  be  authorised  to 
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Table  9.  -•  Comparison  of  project  else,  number  of  hunter  man-days  and  num- 
ber of  hunter  man-days/ sc  predicted  by  the  October  9,  1964,  FWS  Final  Re- 
port with  post -Impoundment  occurrence  estisuites 


FWS  report 
predictions 

Post- Impoundment 
estimates* 

Net  change 
Amount  X 

Project  land  area 

No.  acres 

26,995 

23,527 

-3,468 

-13 

No.  hunter  man-da vs 
w/o  mgt.  by  UVDNR 
w/  mgt.  by  UVDNR 

12,600 

20,000 

20,000** 

N.A. 

+7,400 

N.A. 

+59 

N.A. 

No.  man-days/ac. 
w/o  WVDNR  mgt. 
w/  WVDNR  mgt. 

0.47 

0.74 

0.85 

N.A. 

40.38 

N.A. 

+81 

N.A. 

* It  should  be  emphasised  that  these  man-day  use  estimates  represent  "best 
estimates"  and/or  opinions  rendered  by  professionals  closely  associated 
with  the  project  rather  than  empirical  data  collected  according  to  a 
statistically  designed  study 

**  Approximate  — based  on  results  of  annual  CE  hunter  use  estlswtes  (20,523 
post-impoundment  man-day  average)  and  an  independent  assessment  of  19,689 
man-days  developed  from  WVDNR  county-wide  hunter  use  surveys 


manage  all  contlguoua  project  lands  after  construction.  While  this  re- 
commendation was  certainly  well  founded,  the  reports  would  have  benefi- 


ted by  additional  recoamendatlons  pertaining  to  the  implementation  of  ap- 


propriate land  use  and  wildlife  management  regimes. 
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FISHERY  RESULTS  AND  DISCUSSION 


Fishery  Resources  — Pre- impoundment  predictions 


The  fishery  resources  of  the  Eest  Lynn  Reservoir  project  were  accorded 


aore  detailed  analysis  than  were  the  wildlife  resources  in  each  of  the 


three  FWS  project  reports.  The  first  FWS  report,  dated  August  15,  1961, 


collectively  addressed  the  fish  and  wildlife  resources  endealc  to  the 


Twelvepole  Creek  Basin,  West  Virginia  that  would  be  affected  by  the  com- 


prehensive flood  control  project  proposed  by  the  CE.  This  basinwide  pro- 
ject  Included  proposals  for  the  construction  of  three  reservoirs.  East 


Lynn  Reservoir,  Beech  Fork  Reservoir,  and  Cabway lingo  Reservoir. 


At  the  early  planning  stage,  the  proposed  East  Lynn  Reservoir  was  expec- 
ted to  encompass  approximately  566  ha  (1,400  ac)  at  suamer  pool  elevation 
202  a (663  ft)  asl,  322  ha  (820  ac)  at  winter  pool  elevation  198  a (650  ft) 
awl,  and  1,052  ha  (2,600  ac)  at  the  aaxiaun  flood  control  elevation  210  a 
(690  ft)  asl.  It  was  estimated  that  20.1  km  (12.5  mi)  of  the  reservoir's 
aajor  tributary.  East  Fork  of  Twelvepole  Creek,  would  be  affected  by  the 
proposed  East  Lynn  Reservoir  project. 


Pre-project  streaa  fishery  resources  were  described  as  follows: 
Fishery  Resources  (Without  Project) 

The  Twelvepole  Creek  system.  Including  the  East  Fork,  West  Fork, 
and  Beech  Fork,  supports  a moderately  productive  vara-vater 
streaa  fishery.  Irregular  stream  flows,  scouring  of  the  chan- 
nels, and  an  unbalanced  population  of  fish  species  limit  the 
fishery. 

The  aore  important  gaae  fishes  in  the  three  project  areas  in- 
clude saallaouth  bass,  catfish,  rock  bass,  sunfish  and  hatchery- 
reared  rainbow  trout.  Carp  and  suckers  are  also  present.  The 
best  catfish  and  bass  fishing  are  found  on  the  East  Fork  Branch. 

- 34  - 


i 


Hast  Fork  provides  substantial  fishing  opportunities  to  trout 
fishenen. 


Stress  fishing  activity  is  generally  heaviest  during  the  week 
ends.  Available  data  indicate  that  the  van-water  fisheries  in 
the  three  project  areas  average  about  the  saw  degree  of  use, 
or  about  30  aan-days  per  vile  of  stress  per  year  during  an  aver- 
age 150-day  season. 


Rainbow  trout  were  restricted  to  the  Vest  Fork  of  Tvelvepole  Creek.  The 


report  appraised  the  pre- impoundment  value  of  the  wamvater  fishery  of 


East  Fork  at  $375.  This  sub  asstaaed  an  annual  fishing  pressure  of  375 


man-days  of  fishing  (30  man-days  per  mile  x 12.5  miles  of  stream)  valued 


4 . 


1 

u 9 


at  $1.00  per  man-day  of  warmwater  fishing,  as  adopted  by  the  Interagency 


Coamlttee  on  Hater  Resources  (15). 


Fishery  resources  with  the  project,  even  without  intensive  post-impound- 


ment fishery  management,  were  predicted  to  be  substantially  greater,  vis: 


Fishery  Resources  (Hlth  Project) 


Construction  of  three  reservoirs  will  result  in  significant  chan- 
ges in  the  fishery  resources  of  the  TVelvepole  Basin.  The  pro- 
ject will  eliminate  24  miles  of  stream  fishery  habitat,  including 
0.5  mile  of  the  heavily  fished  4-mlle  segment  of  trout  waters  on 
Hest  Fork.  The  reservoir  facilities  will  increase  the  opportun- 
ity for  fishing  in  the  Tvelvepole  Basin.  A lake-type  fishery  is 
expected  to  develop  in  these  reservoirs,  provided  they  are  not 
polluted  by  old  coal  mines  which  may  be  flooded  by  the  project. 
The  city  of  Huntington,  with  a population  of  about  84,000  and  on- 
ly 10  to  45  miles  from  the  reservoir  area,  will  produce  an  inten- 
sive fishery  utilisation  of  those  reservoirs. 


Approximately  56,000  licensed  fishermen  reside  vlthin  the  six 
counties!'  which  will  be  directly  Influenced  by  development  of 
Tvelvepole  Creek  project.  According  to  national  statistics  the 
numbers  of  fishermen  are  Increasing  at  a rate  faster  than  the  po- 
pulation. Based  on  current  trends  it  is  estimated  that  about  134, 
000  fisherman  will  reside  in  the  vicinity  of  the  project  area  by 


: § 


. m \ 


I 
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1/  Boone,  Cabell,  Lincoln,  Logan,  Mingo  fc  Wayne  Counties. 
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the  end  of  the  next  50  year  period^.  The  number  of  f ishermen 
living  in  this  area  during  the  50  year  economic  life  of  the 
project  la  expected  to  average  about  95,000. 

Aa aiming  that  the  quality  of  Impound ed  waters  will  be  satisfac- 
tory for  fiah  production,  and  assuming  construction  of  adequate 
public-use  facilities,  it  is  estimated  that  the  three  reser- 
voirs combined  will  support  20,000  man-days  of  fishing  annually- 
Beech  Fork  Reservoir  will  receive  12  nan-days  of  use  par  acre 
per  year;  East  Lynn  Reservoir,  8 man-days  per  acre;  and  Cabway- 
llngo  Reservoir,  15  man-days  per  acre.  The  incidental  fishery 
accruing  to  the  project  will  increase  fishing  opportunities  ov- 
er the  without-the-project  condition  by  17,400  man-days  per 
year.  The  recreational  value  will  be  increased  $17,400. 


East  Lynn  Reservoir,  absent  intensive  fishery  management,  was  expected  to 
provide  a minimum  of  11,200  man-days  of  fishing  per  year  (1,400  ac  x 8 
man-day/ acre)  having  a value  of  $11,200  at  $1.00  per  man-day.  Subtract- 
ing the  pre-project  stream  fishery  value  ($375.00),  assimed  to  be  lost 
after  impoundment,  the  net  annual  fishery  "benefit"  attributable  to  the 
East  Lynn  Reservoir  project  was  computed  at  $10,825. 


However,  the  authors  of  the  August  15,  1961,  letter  report  presumed  that 
the  proposed  reservoirs,  if  managed  properly,  afforded  excellent  potential 


for  enhanced  fishery  benefits,  vis: 

The  southern  portion  of  Uest  Virginia  (of  which  the  Twelve pole 
Creek  is  a part)  contains  a sizeable  portion  of  the  population 
and  industrialization  of  the  State.  The  recreation  needs  of 
this  population  are  great  and  are  constantly  increasing.  Al- 
though there  is  a shortage  of  publicly-owned  areas  for  general 
recreational  activities,  the  fish  and  wildlife  recreational  si- 
tuation is  even  more  Inadequate.  Future  population  increases 
in  this  region  will  make  additional  demands  on  these  facilities 
Installation  of  the  proposed  reservoirs  in  this  watershed,  with 
subsequent  development  of  the  fish  and  wildlife  resources  will, 
to  some  extent,  alleviate  this  situation. 


y Estimates  are  based  on  a report  Issued  by  the  Senate  Select 
Coamdttee  on  National  Water  Resources,  Print  No.  18,  86th  Con 
gress,  2nd  Session,  April  1960. 
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As  Indicated  earlier  in  this  report  the  installation  of  project 
facilities  will  provide  lake-type  fisheries  in  an  area  where 
only  stream  fisheries  now  exist.  In  order  to  realize  adequate 
utilization  of  the  new  reservoir  fisheries,  public  access  should 
be  provided.  It  will  be  necessary  to  construct  boat  launching 
ramps  and  ample  parking  areas  at  each  fisherman  access  point. 

It  is  Important  that  planning  for  these  facilities  be  a cooper- 
ative venture  of  the  Corps  of  Engineers  and  the  West  Virginia 
Department  of  Natural  Resources. 

To  produce  and  maintain  maximum  benefits  from  the  three  reser- 
voirs it  would  be  necessary  to  Include  certain  fishery  manage- 
ment techniques  in  the  project  plans.  Chesiical  treatment  of  all 
streams  tributary  to  the  reservoirs  to  remove  rough  fish  species 
would  be  desirable.  Treatment  should  begin  in  August  or  Septem- 
ber immediately  after  gate  closure.  Restocking  of  the  reservoir 
with  preferred  game  species  such  as  largemouth  bass,  channel 
catfish,  flathead  catfish,  and  crappies  would  be  necessary  to 
assure  desired  species  balance.  Provisions  for  trapping,  sein- 
ing, and  other  measures  to  control  rough  fish  species  should  be 
planned  into  each  reservoirs. 


It  is  widely  recognized  that  conflicts  often  develop  between 
fishermen  and  water  skiers,  as  well  as  other  forms  of  boating. 

In  order  to  insure  that  portions  of  the  project  reservoirs  will 
be  available  for  fishing,  hunting  and  other  wildlife  uses  with- 
out undue  interference  from  the  above-named  activities,  it  will 
be  necessary  to  Include  zoning  regulations  in  management  plans. 
The  selection  of  zoned  areas  should  be  coordinated  between  the 
planning  agency  and  the  West  Virginia  Department  of  Natural  Re- 
sources . 

A potential  exists  for  development  of  excellent  tallwater  fish- 
eries downstream  from  the  respective  reservoirs.  Evaluation  of 
these  fisheries  is  not  included  at  this  time;  however,  the  mag- 
nitude of  these  potential  fisheries,  if  developed,  could  equal 
or  exceed  production  within  the  reservoirs,  depending  upon  the 
degree  of  development  permitted  in  relation  to  other  project 
functions.  Potential  for  warm-water  fisheries  and/or  trout 
fisheries  development  is  indicated.  In  either  instance,  mul- 
tiple level  outlet  works  Installed  in  each  dam  would  be  an  im- 
portant feature  prerequisite  to  development  of  the  fisheries. 
Further  studies  involving  water  temperatures,  reservoir  stor- 
age and  release  regimen,  and  other  project  operational  features 
will  be  required  prior  to  determination  of  possibilities  for 
development  of  the  downstream  fisheries. 

During  field  investigations  of  the  project  areas  it  was  noted 
that  there  were  a number  of  abandoned  coal  mine  adits  located 
along  the  lower  slopes  of  the  East  Fork  stream  valley.  Although 
these  mines  probably  have  no  effect  on  the  stream  at  the  present 
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tine,  there  ia  e possibility  that  future  Inundation  of  this 
area  nay  result  In  a nine  acid  pollution  problen.  Additional 
studies  will  be  required  to  determine  what  posslbla  effects 
these  nines  night  have  on  developnent  of  reservoir  and  down- 
stream fisheries. 

Implementation  of  a sound  fishery  management  program  would  In- 
crease fisherman  use  on  the  Beech  Fork  Reservoir  to  approxi- 
mately 9,360  man-days  (18  man-days  per  acre)  per  year;  the  East 
Lynn  Reservoir  to  approximately  16,800  man-days  (12  man-days 
per  acre)  per  year;  and  tha  Cabway lingo  to  about  3,520  man-days 
(22  man-days  per  acre)  per  year.  Because  a higher  quality 
fishery  is  expected  with  good  management  and  because  fishermen 
will  travel  greater  distances,  the  value  of  a fisherman  day  is 
estimated  at  $1.50.  Accordingly,  the  annual  recreational  value, 
attributed  to  the  fishery,  is  expected  to  Increase  to  an  esti- 
mated $14,040,  $25,200  and  $5,280  in  the  Beech  Fork,  East  Lynn 
and  Cabway lingo  Reservoirs,  respectively. 


As  noted  in  the  foregoing,  the  adoption  of  an  active  fishery  aumagement 
program  was  expected  to  enhance  fishery  values  substantially  at  East  Lynn 
Reservoir.  Use  was  expected  to  Increase  by  50Z  (from  11,200  *.o  16,800 
man-days).  At  the  same  time,  by  providing  a higher  quality  fishery,  the 
value  of  the  fishing  was  expected  to  Increase  by  50X  (from  $1.00  to  $1.50 
per  man-day),  which  would  more  than  double  (1251  increase)  the  overall  re- 
servoir fishery  value. 


The  specific  management  recoMendatlons  advanced  by  the  authors  of  the 
August  15,  1961,  FWS  report  ware  as  follows: 

(1)  That  the  entire  drainage  upstream  from  each  reservoir  be 
chemically  treated  to  remove  all  flah  life  Just  prior  to 
or  at  time  of  closing  the  gates. 

(2)  That  at  least  two  access  sites  be  constructed  to  Beech  Fork 
Reservoir,  three  at  East  Lynn  Reservoir,  and  one  at  Cabvay- 
llngo  Reservoir.  Each  site  should  be  provided  with  a park- 
ing lot  and  boat  launching  fadlltlee. 

(3)  That  saining  and  trapping  areas  for  rough  fish  control  be 
provided  during  land  clearing  operations  in  the  reservoir 
area,  where  such  areas  are  determined  necessary  by  the  West 
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Virginia  Department  of  Natural  Resources. 


(4)  That  a reservoir  zoning  plan  be  fomulated  in  connection 
with  over-all  planning  for  the  three  reservoirs  to  insure 
that  specified  areas  will  be  available  for  fishing,  hunt- 
ing, and  other  wildlife  purposes  and  with  a minimus  of  con- 
flict with  other  recreational  uses.  It  is  further  recom- 
mended that  the  reservoir  zoning  plan  be  developed  cooper- 
atively by  the  Corps  of  Engineers,  the  West  Virginia  De- 
partment of  Natural  Resources,  and  this  Bureau. 

(5)  That  all  project  lands  which  are  acquired  In  fee  simple  ti- 
tle, together  with  Included  water  areas,  be  made  available 
to  the  Uest  Virginia  Department  of  Natural  Resources,  in 
accordance  with  a General  Plan  for  Fish  and  Wildlife  manage- 
ment for  each  reservoir  site,  as  provided  in  Section  3 of 
the  Fish  and  Wildlife  Coordination  Act,  48  Stat.  401  as  am- 
ended, 16  U.S.C.  661  et  seq.,  except  for  such  portions  as 
may  be  reserved  by  the  construction  agency  for  reasons  of 
safety,  efficient  operation,  or  protection  of  public  proer- 
ty. 

(6)  That  the  Corps  of  Engineers,  as  a part  of  its  investiga- 
tions, participate  in  appraising  the  effects  of  acid  pollu- 
tion on  the  reservoir  values  and  in  determining  the  means 
and  measures  which  should  be  undertaken,  if  necessary,  prior 
to  or  concurrent  with  reservoir  construction,  to  prevent  ad- 
verse effects  from  upstream  conditions. 

(7)  That  additional  studies  be  conducted  by  this  Bureau  in  coop- 
eration with  the  West  Virginia  Department  of  Natural  Resour- 
ces prior  to  project  construction,  at  an  estimated  addition- 
al cost  to  the  project  of  $4,000  to:  (a)  determine  type  of 
tailwater  fishery  development  most  suitable  downstream  from 
each  dam;  (b)  determine  minimis  stream  flow  and  optlmis  wa- 
ter-temperature for  downstream  areas;  (c)  determine  extent 
and  cost  of  necessary  programs  for  control  of  undesirable 


fish;  (d)  cooperatively  determine  exact  locations  for  access 
sites,  and  (e)  locate  areas  and  further  describe  plans  for 
seining  and  trapping  rough  fish  — these  studies  to  form  the 
basis  for  such  reasonable  modifications  of  project  facili- 
ties and  operations  as  may  be  desirable  in  order  to  obtain 
maximum  fish  and  wildlife  benefits  consistent  with  over-all 
project  purposes. 


Nearly  three  years  later,  the  FWS  submitted  a draft  report  (July  2,  1964) 


to  the  CE  which  dealt  exclusively  with  the  East  Lynn  Reservoir  project. 
Shortly  thereafter,  the  FWS  issued  their  final  letter  report  (October  9, 


1964)*  Although  the  draft  report  of  July  2,  1964,  was  considerably  store 


detailed  that  the  final  version  of  October  9,  1964,  the  essential  project 


parameters  outlined  and  the  siajor  conclusions  set  forth  were  Identical  re' 


garding  project  impacts  on  fishery  resources 


Apparently  reflecting  updated  engineering  planning  specifications  provi 


ded  by  the  CE,  both  the  July  2,  1964,  draft  and  the  October  9,  1964,  final 


report  Incorporated  several  adjustments  In  the  physical  parameters  of  the 


project  that  had  been  made  since  1961.  The  two  major  changes  affecting 


the  fishery  resource  included  a reduction  in  the  area  of  the  s 


from  567  ha  (1,400  ac)  to  407  ha  (1,005  ac)  and  the  new  provision  for  a 


The  brief  description  of  pre-project  fishery  resources  in  the  1964  FWS  re 


ports  was  similar  to  that  provided  in  1961,  viz 


The  fisheries  in  the  East  Fork  of  Twelvepole  Creek  are  of  low  va- 
lue. This  is  attributed  to  low  fertility,  an  unbalanced  fish  po- 
pulation, and  erratic  water  flows  which  cause  much  stream  scour- 
ing. A small  population  of  warm-water  fish  is  found  in  the  stream 
Catfish  and  smallmouth  bass  dominate  the  sportfish  catch.  Fishing 
pressure  is  low.  About  30  fisherman  days  per  mile  are  exerted  on 
the  stream.  This  is  equivalent  to  an  average  of  550  man  days  of 
fishing  annually  for  the  area  influenced  by  the  project. 


Each  of  three  FWS  reports  estimated  that  the  East  Fork  of  Twelvepole  Creek 
supported  30  man-days  of  warmwater  fishing  per  mile  prior  to  the  construc- 
tion of  East  Lynn  Reservoir.  However,  the  1964  reports  estimated  the  total 


pre-project  stream  fishery  resource  at  550  man-days  annually,  contrasting 


with  only  375  man-days  estimated  in  the  1961  report.  The  greater  total 


stream  fishing  pressure  estimated  in  the  1964  reports  can  be  attributed  to 


the  assiaptlon  of  a greater  stream  length  occurring  within  the  area  of  pro' 


ject  Influence.  Additionally,  Che  1964  FWS  reports  Cook  inCo  account  a 

» 

5.3  ka  (3.3  mi)  Callwater  section  which  was  Ignored  In  the  1961  report. 


The  draft  report  of  July  2,  1964,  predicted  that  post- impoundment  tail- 
water  fishing  pressure  would  Increase  substantially  over  pre-project  le 


Flsheraan  use  of  that  portion  of  East  Fork  laaedlately  downstreaa 
frea  the  daa  will  Increase  considerably  with  the  construction  of 
the  East  Lynn  Daa.  Fisheries  values  of  a tallwater  area  usually 
surpass  those  of  the  original  streaa  due  to  the  Increase  In  pro- 
ductivity of  Che  water  and  fish  attraction  produced  by  the  turbu- 
lence. In  the  case  of  the  East  Lynn  project,  the  stabilisation 
of  flows  should  further  Increase  the  value  of  fish  habitat. 

Average  annual  fisherman  use  of  the  section  of  the  creek  between 
the  daa  site  and  the  town  of  East  Lynn,  without  the  project,  is 
approximately  100  fisherman  days.  This  figure  will  increase  to 
500  flsheraan  days  following  project  construction. 

Additional  benefits  will  be  obtained  if  parking  and  access  faci- 
lities are  provided.  A 25-car  parking  area  should  be  constructed 
downstream  froa  the  dam.  This  parking  area  would  double  the  aver- 
age annual  fisherman  use  of  the  downstream  fishery,  giving  a bene- 
fit of  500  fisherman  days.  This  parking  area  should  be  made  avail 
able  to  the  West  Virginia  Department  of  Natural  Resources  which 
agency  would  be  responsible  for  its  administration  and  maintenance 


The  CE  apparently  concurred  with  the  recommendation  in  the  FWS  draft  report 
to  provide  suitable  angler  access  to  the  tailwaters.  This  circusistance 
seems  to  have  been  evidenced  by  the  fact  that  the  FWS's  final  report  of  Oc- 
tober 9,  1964,  predicted  that  the  following  changes  would  occur  in  tallwater 


angling  pressure: 

Average  annual  fisherman  use  of  the  stream  section  between  the  d< 
site  and  the  town  of  East  Lynn,  without  the  project,  is  approxi- 
mately 100  fisherman  days.  This  figure  will  increase  to  1,000 
flsheraan  days  following  project  construction  due  to  more  stable 
stream  flows  and  Improved  access.  Approximately  500  man  days  an 
attributed  to  the  planned  access  area  downstream  froa  the  daa. 


I 
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Estimates  of  reservoir  angling  pressure  contained  In  the  1964  FHS  reports 
were  substantially  higher  than  the  16,800  man-days  per  year  predicted  in 
the  1961  report.  The  FHS  draft  report  of  July  2,  1964,  described  reser- 
voir angling  potential  as  follows: 

The  southwestern  portion  of  West  Virginia  is  virtually  devoid  of 
sport  fishing  opportunities.  There  are  no  lakes  or  reservoirs 
of  any  consequence  in  the  area,  and  stream  fishing  has  been  re- 
duced in  value  by  pollution.  The  construction  of  the  East  Lynn 
Reservoir  will  provide  a resource  heretofore  unavailable  which 
should  be  developed  for  maximian  utilization. 

The  construction  of  the  reservoir  will  replace  450  man  days  of 
stream  fishing  with  34,200  fisherman  days  of  lake-type  fishing 
annually.  Construction  of  the  project  will  result  in  a loss  of 
50  fisherman  days  of  stream  fishing  and  a benefit  of  34,200  fish- 
erman days  of  lake-type  fishing.  This  is  a total  benefit  of  34, 

150  fisherman  days  having  a net  recreational  value  of  $51,150. 


However,  the  report  stipulated  that  adoption  of  recommendations  for  access 
implementation  could  be  expected  to  increase  reservoir  angling  opportunity 
even  further,  viz: 


If  adequate  fisherman  access  is  provided,  the  East  Lynn  Reservoir 
should  support  an  additional  6,050  awn  days,  or  40,250  man  days 
in  all*  To  provide  this  utilization,  three  boat- launching  sites 
in  the  reservoir  area  proper  with  parking  facilities  at  each 
would  be  needed.  Each  parking  lot  should  be  considered  in  addi- 
tion to  any  others  which  might  be  constructed  for  other  recrea- 
tional purposes.  The  initial  cost  of  each  of  these  areas,  inclu- 
ding land  acquisition  and  development,  is  estimated  at  $4,000. 

These  areas  should  be  made  available  to  the  West  Virginia  Depart- 
ment of  Natural  Resources.  That  agency  would  assume  responsibil- 
ity for  their  administration  and  maintenance. 

Special  consideration  has  been  given  to  the  selection  of  the 
sites  to  establish  them  as  far  as  possible  from  general  recrea- 
tional areas.  This  has  been  dore  to  eliminate  the  conflict  be- 
tween the  two  types  of  recreation.  To  further  assist  in  separa- 
ting the  fisherman  from  speed-boating  and  water-skiing  activities, 
fisherman  access  area  development  should  consist  of  no  more  than  a 
suitable  parking  area  and  boat- launching  facilities.  Picnic  ta- 
bles and  other  such  additions  serve  to  attract  recreationists  other 
than  fishermen,  with  the  resulting  conflicts  that  normally  ensue. 
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In  addition  to  these  recommendations  for  provision  of  adequate  access , 
the  July  2,  1964,  draft  report  also  addressed  the  following  topics  per- 
tinent to  the  management  of  the  East  Lynn  Reservoir  fishery: 

Angler  catches  of  predatory  game  fish  such  as  smallmouth  and 
largemouth  bass  are  predicted  on  annual  successful  reproduction 
and  survival  rates.  Water  level  f luctuations  during  the  spawn- 
ing season  can  often  wipe  out  an  entire  year's  crop  of  young 
bass.  Reservoir  operations  should  be  planned  to  prevent,  inso- 
far as  possible,  any  undue  water  level  changes  during  the  spring 
months.  Operation  schedules  should  be  planned  and  coordinated 
with  the  West  Virginia  Department  of  Natural  Resources. 

To  provide  fish  attraction  areas  within  the  reservoir,  timber 
should  be  allowed  to  remain  standing  in  selected  coves  which 
are  to  be  Inundated.  These  areas  should  be  chosed  in  coopera- 
tion with  the  West  Virginia  Department  of  Natural  Resources. 

All  fisheries  values  in  this  report  are  based  on  the  maintenance 
of  suitable  water  quality  for  fish  production.  Reduction  in  va- 
lues will  occur  if  mine  drainage  enters  the  reservoir.  As  indi- 
cated in  our  1961  report  on  TWelvepole  Creek  Basin,  future  inun- 
dation of  a number  of  coal  mine  adits  located  along  the  lower 
slopes  of  the  East  Fork  stream  valley  may  result  in  a mine  acid 
pollution  problem.  The  Corps  of  Engineers,  as  a part  of  its  in- 
vestigation, participates  in  appraising  the  effects  of  add  pol- 
lution on  the  reservoir  values  and  determines  s>eans  and  measures 
which  should  be  taken  to  prevent  adverse  effects  on  upstream 
conditions. 


; 


The  specific  fishery  management  recommendations  made  in  the  same  draft  re- 
port are  as  follows: 

In  order  to  obtain  maximum  production  and  utilization  of  the 
fish  and  wildlife  resources  in  the  area  of  project  Influence,  it 
is  recommended  — 

1.  That  three  access  sites  at  a cost  of  $4,000  apiece  be  provi- 
ded within  the  reservoir  area;  each  site  to  accommodate  25 
cars  and  boat  trailers  with  adequate  boat  launching  facili- 
ties. 

2.  That  an  access  and  parking  lot  (25  cars)  be  constructed  down- 
stream from  the  dam. 

3.  That  an  access  area  with  parking  for  25  cars  and  trailers  and 
a boat  rsmp  located  at  the  confluence  of  Kiah  Creek  and  East 
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Pork,  Twelvepole  Creek  be  reserved  for  future  development 


4.  That  the  above  parking  and  accasa  areas  be  made  available 
to  the  Vest  Virginia  Department  of  Natural  Resources  which 
will  be  responsible  for  their  administration  and  mainten- 
ance. 

5.  That  insofar  as  possible,  operation  of  the  dam  should  in- 
clude plans  for  maintenance  of  a static  water  level  during 
the  amallmouth  and  largemouth  bass  spawning  periods. 

6.  That  timber  be  allowed  to  remain  standing  in  selected  cove 
areas  which  are  to  be  inundated  to  provide  for  fish  attrac- 
tion. 

7.  That  all  existing  roads  terminating  at  the  reservoir  be 
left  intact  to  permit  access  and  boat  launching  for  fish- 
ermen. 

8.  That  a complete  study  be  made  by  your  agency  as  soon  as 
practicsble  to  determine  whether  the  presence  of  coal  mine 
adits  in  the  project  area  will  cause  any  lowering  of  water 
quality  in  the  reservoir  and,  if  so,  determine  what  proce- 
dures can  be  undertaken  to  prevent  this  damage. 

9„  That  all  project  lands  which  are  acquired  in  fee  simple  ti- 
tle, together  with  included  water  areas,  be  made  available 
to  the  Vest  Virginia  Department  of  Natural  Resources  in  ac- 
cordance with  a General  Plan  for  Fish  and  Vlldlife  Manage- 
ment as  provided  in  the  Fish  and  Vlldlife  Coordination  Act, 
except  for  such  portions  as  stay  be  reserved  by  the  construe 
tion  agency  for  reasons  of  safety,  efficient  operation,  or 
protection  of  public  property. 


The  CE,  in  a letter  dated  July  9,  1964  (6) , generally  approved  the  recom 

tlons  contained  la  the  FVS  draft  report  of  July  2,  1964,  vis: 

The  review  draft  of  your  report  oa  fish  and  wildlife  resources 
at  the  East  Lynn  Reservoir  on  TWelvepole  Creek,  Vest  Virginia, 
has  been  reviewed  and  our  casamnts  on  your  recooMndatlona  are 
given  in  the  following  paragraphs.  One  copy  of  the  report  on 
which  some  statistical  corrections  have  been  made  is  returned 
herewith.  Also  inclosed  is  a copy  of  the  preliminary  plan  of 
development  showing  the  proposed  access  sites  and  'government 
taking. 

Recommendation  1.  Three  lakeside  access  sites  which  Include 
boat  launching  facilities  are  proposed,  two  of  which  axe  at 
sites  proposed  in  your  report.  It  is  believed  that  these  sites 
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will  adequately  serve  both  general  recreation  and  fishery 
purposes . 

Recommendation  2.  A fisherman  access  Is  proposed  downstream 
from  the  dam. 

Recommendation  3.  An  access  area  with  boat  launching  and 
parking  facilities  at  the  mouth  of  Klah  Creek  Is  proposed 
for  future  development. 

Recommendation  4.  The  parking  and  access  areas  along  with 
other  developments  will  be  made  available  to  the  West  Virginia 
Department  of  Natural  Resources  for  administration  and  main- 
tenance. 

Recommendation  5.  Insofar  as  possible,  this  recosmiendation 
will  be  compiled  with. 

RecoaaMndatlon  6.  It  is  proposed  to  leave  some  timber  stand- 
ing In  selected  areas  for  fishery  purposes. 

RecoaaMndatlon  7.  All  existing  roads  Into  the  pool  area  will 
be  left  open  for  access. 

RecoaaMndatlon  8.  An  investigation  will  be  made  to  determine 
the  presence  of  coal  mine  adits  and  the  effect  on  water  quality 
in  the  reservoir. 

Recommendation  9.  All  project  lands,  except  for  such  areas 
reserved  for  general  recreation,  for  reasons  of  safety  and  for 
operation  purposes  will  be  made  available  to  the  West  Virginia 
Department  of  Natural  Resources  in  accordance  with  a General 
Plan  for  Fish  and  Wildlife  Management. 

The  opportunity  to  review  the  draft  of  your  report  before  final 
release  is  appreciated. 


Subsequent  negotiations  between  the  FWS  and  CE,  regarding  various  reser- 
voir access  stipulations  contained  in  the  draft  FWS  report  of  July  2, 
1964,  satisfactorily  resolved  outstanding  problems.  This  fact  is  attest- 
ed by  the  following  extracts  from  the  final  report  of  the  FWS,  dated 
October  9,  1964: 

This  letter  constitutes  our  conservation  and  davalopatant  re- 
port on  the  East  Lynn  Reservoir  project,  Wayne  County,  West 
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Virginia.  The  project  wee  authorised  by  the  Flood  Control 
Act  of  1938.  This  report  is  prepared  under  authority  of  the 
Fish  and  Wildlife  Coordination  Act  (48  Stat.  401  aa  amended; 

16  U.S.C.  661*666  Inc.)  in  cooperation  with  the  Vest  Virginia 
Department  of  Natural  Resources.  That  agency  concurs  in  the 
report  as  indicated  in  its  letter  dated  September  23,  1964. 

I 

A previous  draft  report  on  this  project  was  submitted  to  you 
for  review  and  coeaient  on  July  2,  1964. 

Mr.  Barnes'  letter  of  cnamsnts  on  that  draft  dated  July  9, 

1964  indicates  that  most  of  our  recoamendations  for  fish  and 
wildlife  developments  will  be  included  in  project  plans.  In 
addition,  agreements  between  members  of  our  respective  staffs, 
confirmed  in  Mr.  Taylor's  letter  of  August  4,  1964,  have  re- 
sulted in  adoption  of  your  preliminary  plan  of  development 
for  reservoir  access  and  use.  Accordingly,  we  are  pleased 
to  note  that  those  measures  necessary  for  optimum  development 
and  use  of  project  related  fish  and  wildlife  resources,  ere 
now  Incorporated  into  the  overall  project  plan  upon  which  ev- 
aluations in  this  revised  report  are  besed.... 

It  is  also  our  understanding  that  plans  for  this  project  in- 
clude provisions  for  development  of  three  access  sites  to  the 
reservoir  with  boat  launching  ramps,  and  one  site  for  fisher- 
man access  to  the  stream  below  the  dam.  Two  of  these  sites 
(sites  1 and  2,  plate  1)  will  be  developed  primarily  for  fish- 
erman use.  Horsepower  restrictions  will  be  Imposed  in  these 
arms  of  the  reservoir  to  prevent  water  skiing  and  boating  ac- 
tivities from  conflicting  with  fishing.  In  addition,  the  oth- 
er tributary  arms  plus  the  reservoir  upstream  from  Cove  Creek, 
as  shown  on  plate  1,  will  have  horsepower  limitations  as  de- 
signated by  strategic  location  of  buoys.  Site  3 (plate  1)  will 
be  developed  principally  for  water  skiers  and  pleasure  boaters, 
but  the  launching  ramp  will  also  be  available  for  fishermen. 
Another  access  site  to  Include  parking  and  boat  launching  facil- 
ities at  the  confluence  of  Kiah  Creek  is  proposed  for  future  de- 
velopment. 

Other  items  in  the  project  plan  of  development  Include  the  fol- 
lowing: (1)  timber  will  be  left  standing  in  selected  areas  for 
fishery  purposes;  (2)  existing  roeds  to  the  pool  area  will  be 
left  open  for  access;  (3)  an  investigation  will  be  made  to  de- 
termine the  presence  of  coal  mine  adits  and  the  effect  on  water 
quality  in  the  reservoir;  (4)  Insofar  as  possible,  operation  of 
the  dam  will  Include  plana  for  maintenance  of  a stable  water  le- 
vel during  the  smallmouth  and  largemouth  bass  spawning  periods; 
(3)  all  project  lands  and  Included  water  areas,  except  for  such 
areas  reserved  for  general  recreation,  for  reasons  of  safety, 
and  for  operation  purposes,  will  be  made  evallable  to  the  West 
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Virginia  Department  of  Natural  Reaourcea  in  accordance  with  a 
General  Plan  for  Fiah  and  Wildlife  Management;  and  (6)  estab- 
liahmant  of  horaepower  regulations  and  aelection  of  areaa  for 
non-removal  of  timber  will  be  accompliahed  cooperatively  between 
the  Weat  Virginia  Department  of  Natural  Reaourcea,  the  Corpa  of 
Engineera , and  the  Bureau  of  Sport  Fiaheriea  and  Wildlife. 


The  October  9,  1964,  final  report  of  the  FWS  echoed  the  general  find Inga 

of  the  earlier  draft  report.  Predlctlona  of  the  net  effect  of  project 

conatructlon  on  tallvater  and  reaervolr  fiaheriea  were  aa  followa: 

Construction  of  the  reaervolr  will  replace  450  man  daya  of 
stream  fishing  within  the  reservoir  site  with  40,250  fisher- 
man daya  of  lake- type  fishing  annually.  The  project  will 
result  in  an  overall  gain  of  450  fisherman  daya  of  stream 
fishing  and  40,250  fisherman  daya  of  lake- type  fishing. 

This  is  a total  benefit  of  40,700  fisherman  days,  having  a 
net  recreational  value  of  $61,000.  Approximately  6,050  man 
days  of  the  total  benefits  are  attributed  to  the  provision 
of  the  three  access  sites  planned  for  the  reservoir. 


A summary  of  use  predictions  and  monetary  values  assessed  in  the  1961  and 
1964  FWS  reports  is  provided  in  Table  10. 

Fishery  Resources  — Post- impoundment  Occurrences 

The  WVDNR  fish  division  played  a key  role  throughout  the  pre-impoundment 
project  planning  phases.  It  has  also  conducted  extensive  post-impound- 
ment fishery  evaluation  studies,  beginning  with  the  first  year  of  impound- 
ment (March  15,  1972)  through  the  present. 

Implementing  previous  project  report  recommendations,  approximately  56 
km  (35  m)  of  streams  (including  the  entire  watershed  within  project  boun- 
daries) were  reclaimed  with  rotenone  on  June  26  and  27,  1971  (2).  Re- 
stocking of  the  watershed  with  appropriate  sport  and  prey  fish  species  was 
undertaken  shortly  thereafter. 
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Survival  of  tha  newly  atocked  fish  was  enhanced  by  construction  of  a 40. 5 
ha  (100  ac)  holding  pool  at  a site  Immediately  upstream  from  the  East 
Lynn  Dam.  This  pool  was  created  by  a temporary  dam  constructed  by  the 
CE  specifically  to  facilitate  initial  pre- impoundment  fish  stocking  ef- 
forts . 

Stocking 

The  initial  pre -impoundment  stocking  (1971)  consisted  primarily  of  sport 
fish  species.  These  Included  finger ling  smallmouth  bass,  largemouth  bass, 
walleyes,  channel  catfish,  black  crapples,  and  redbreast  sunfish  (Table 
11).  Adult  brook  sllversldes,  a small  prey  species  endemic  to  lower 


elevation  Ohio  River  drainage  streams,  were  also  stocked  to  provide  a 
supplemental  food  supply.  Muskel lunge  finger lings  were  stocked  in  1972, 
along  with  additional  largemouth  bass  flngerllngs  and  walleye  fry.  Plant- 
ing of  muskellunge  flngerllngs  and  walleye  fry  was  continued  in  1973  and 
1974.  Threadfln  shad,  a plankton  feeding  pelagic  prey  species,  were 
stocked  in  1972  and  again  in  1973. 


The  initial  stocking  effort  (1971)  was  highly  successful.  Pish  popula- 
tion studies  revealed  excellent  reproduction  of  largemouth  bass,  black 
crapples,  brook  sllversldes,  and  redbreast  sunfish.  Threadfln  shad, 
stocked  as  adults  in  the  spring  of  1972,  spawned  successfully  during  the 
sussMr  of  1972.  Large  numbers  of  this  temperature-sensitive  species 
were  observed  dying  during  the  following  winter  (December,  1972,  to 
January,  1973).  Although  absent  from  samples  collected  during  fish 
population  studies,  a considerable  nimber  of  smallmouth  bass  (stocked 
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as  finger ling*  In  1971)  were  caught  by  angler*  in  1972. 

Flah  polulation  * sapling 

Typical  of  newly  established  reservoirs,  growth  rates  of  all  flah  spe- 
cies were  excellent  during  the  first  year  of  impoundment.  Walleye  fry 
introduced  in  the  spring  of  1972  exhibited  excellent  survival  and  growth, 
averaging  160 as  (6.3  inches)  by  early  August.  Other  stocked  species  also 
exhibited  rapid  growth.  Largemouth  bass,  smallmouth  bass,  black  crapples, 
and  redbreast  sunfish,  which  were  stocked  as  fingerlings  in  1971,  avera- 
ged 254  am  (10  inches);  216  am  (8.5  inches);  118  am  (7  inches),  and  132 
mm  (5.2  inches),  respectively,  by  August,  1972. 

Excellent  reproduction  and  growth  also  was  noted  among  other  unstocked 
fish  species  that  were  indigenous  to  the  Twelvepole  Creek  watershed. 
Young-of-the-year  spotted  bass,  bluegills,  black  bullheads,  yellow  bull- 
heads, and  white  suckers  were  collected  during  rout  jve  rotenone  sam- 
pling in  August,  1972.  The  rotenone  samples,  taken  annually  by  the  WVDNR 
to  provide  an  assessment  of  fish  standing  crops,  were  obtained  from  each 
of  two  0.4047  ha  (1  ac)  coves  (16). 

The  total  fish  biomass  obtained  in  the  cove  rotenone  samples  averaged  67 
kg/ha  (60  lbs/ac)  over  the  six-year  sampling  period  (1972-1977),  ranging 
from  a low  of  37  kg/ha  (33  lbs/ac)  in  the  second  year  of  impoundment  to 
105  kg/ha  (94  lbs/ac)  in  1975  (Table  12.). 

"Panflsh"  species  (primarily  bluegills  and  black  bullheads)  dominated 
the  reservoir  fish  community,  averaging  about  48  percent  of  the  total 
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standing  crop  of  fish  over  the  six-year  period  of  record.  The  highest 
proportion  of  panfishes  in  the  standing  crop  of  fish  vas  noted  during 
the  first  year  of  impoundment  (74  percent),  and  the  lowest  was  recorded 
during  the  third  year  of  impoundment  (16-21). 

Bullheads  (primarily  young- of -the -year  black  bullheads)  comprised  over  63 
percent  of  the  total  fish  bioaiass  in  1972  (the  first  year  of  impoundment) 
They  declined  dramatically  to  5.7  percent  by  1975,  2.4  percent  in  1976, 
and  made  up  only  1.3  percent  of  the  fish  biomass  by  1977  (Table  13). 

The  void  in  the  fish  coamunity  left  by  the  substantial  decline  of  the 
bullhead  biomass  after  the  first  year  was  filled  by  sunfishes  (primarily 
bluegills)  and  suckers  (primarily  spotted  suckers).  Bluegills  and  other 
sunfishes  increased  from  an  average  of  10.5  percent  of  the  fish  biomass 
in  1972  to  33.4  percent  by  1975,  37  percent  in  1976,  and  53.4  percent  by 
1977.  Suckers  Increased  dramatically  from  less  than  2 percent  of  the 
total  fish  biomass  collected  in  1972  to  almost  48  percent  by  1975.  They 
then  declined  to  approximately  17  percent  in  both  1976  and  1977. 

The  biomass  of  piscivorous  "game  fish"  species,  particularly  the  black 
basses  (largemouth  bass,  smallmouth  bass,  and  spotted  bass)  and  black 
crapples,  exhibited  greater  stability  over  the  six- year  sampling  period 
than  did  either  the  "panfishes"  (sunfishes  and  bullheads)  or  the  "other" 
fishes  (primarily  suckers).  Black  bass  biomass  declined  from  a high  of 
slightly  over  12  percent  during  the  first  year  of  impoundment  (1972)  to 
a low  of  5 percent  in  1975.  It  then  Increased  to  8.4  percent  of  the 
total  reservoir  fish  biomass  recovered  in  the  1976  and  1977  cove  rotenone 

- 53  - 


. ik  Jk  ub 


n 

-■ 

* 


N 

m 

CM  00 

>0 

• 1 

• • 1 

• • • fat  fat 

1 fat  1 • • 

1 

1 

1 NUtl 

t 44  • <0 

CM 

0*  r. 

flHNM 

• u 

• • 1 

1 • • 1 w 

| 0 0 0 0 

4i 

i 

• m i w 

1 -4  00 

rt  ft 

-1  <0  0 

W fat 

• • 1 

i fa  • i h 

| 0 | 0 0 

U V 

1 

1 fa  CM  1 fa 

• I ft  0 

i"  O 
0 0 

CM  <*  r-fa 

ft  oo  oo 

•-I  O ft  O ft 

0 0* 

tr 

3. 

3. 

3. 

rM  <->  1/1 

ft 

0 

CM 

ft 

• • i i i • • i i i • i 

oooooooooooooo 

CM 

<c  co 

CM  i-4 

m 0 

• 1 

• * 1 

1 • • fac  M 

• fat  t • • 

1 

1 

1 f»  fa  fa 

1 4J  1 4 

CM 

<0  CO 

0-4  f-4 

co  ^4  av  co 

• u 

0*1 

i • • i fa 

1 0 0 0 0 

u 

1 

1 vO  | 4J 

1 H a\ 

ft  ft 

«-i  oo  <y> 

M M 

• % 1 

• |4  • t fat 

1 • • • • 

44  44 

1 

1 fa  N 1 fa 

1 1 >40 

CO  O NO  M 

ft  Ot  f H ft  rfa  N 

0 0 

0 0 0 

fat  • • • • 

H H 

W n Sf  1 N 

•-4  f-l  © 

co 

tn 

N N 

CM  CM  ft  Wl  CM  CM  CM 

CM  CM  CM  CM 

e o 

o o o 

0-4  «-4  CM 

oo«  o o 

O O O O 

f«  f-4 

MHNHH 

^4  04  ^4  f4 

1 1 

1 1 1 

I • 1 1 1 

III! 

o o 

oooooooo 

o o o o 

• 0 * «-> 

si. * i , . 

i fl  s H U t i 

■SwJoS  ofi*  8 ^ £ q 


0 

TJ 


lAilii  I « OJl  •«  * hw 

JO-J  « -O  H 5<*  q 3 .3  9 • 9 .9 

ail 


H*s. 


ssisiii8 


«3h94  9 3h£ 

r*Xucou«cnfnP 

- 54  - 


Table  13.  --  (Continued) 


wmmm 


^mrm' 


I 

r 


I i I 

t I 
I 


i 


1 


» 


f 


•o 

i 


c 

o 

o 


O it 

c*3  -O 

H 

CO  r-4 

4 1 

*4 

• 1 

• • 1 

1 0 • 

4 

0 0 

1 

1 • 

i 

CO  1 

1/3  CO  1 

i r*  co 

H 

r-l  h- 

1 

1 r-4 

i 

n- 

m 

CM 

•—* 

CM 

CM  4T 

n-  co 

00  -o 

04 

o 

u 

• 1 

• • • 

i • • 

0 

0 0 

u 

1 * 

0 

:* 

CM  1 

co  m % 

• Mt  ^ 
CO 

r- 

4J 

1 

2 

0 

O 

CM  © 

CM  4t 

Pi  o 

CM 

■O  Pi 

n. 

cm  n- 

H 

• • 

• • 1 

• 0 0 

0 

0 0 

0 

0 0 

1 

41 

CM  CM  -J-  00  1 

1 CM  is 

4}- 

cm  r- 

A 

1 

A 

CO 

CO 

• 

§ 

H 

O O' 

o\  oo 

CM  00 

O' 

-*  -4  03  -4  O O 1 

8 

4J 

• • 

• • 1 

1 • • 

0 

0 0 

• 

0 0 

0 

80 

5 

s 

r4 

r-4  co  i 

1 r-l  sO 

rl 

r-4  n- 

CO 

*n 

0 

o 

r-4 

H 

4t 

o 

v4 

H 

0 

•o 

ON 

OCiN 

CO  4f 

V©  N lO 

H 

rv 

1 o 

a 

H 

• • 

0 0 0 

1 • • 

0 

0 0 

0 

• • 

1 

«r4 

0 

1 

4t  <r 

i co  co 

m as 

1 r*4 

1 

44 

m 

CO 

41- 

v4 

u 

r» 

oo 

r-l 

«o 

CO  ON 

r-l  in 

H 

<o 

o 

(0 

CO 

44 

• >4 

0 0 0 

1 • • 

0 

0 0 

0 

• • 

0 

•-4 

43 

3 

4J 

03  4f 

1 CO  r-4 

U3  VO 

1 H 

41- 

o 

►4 

CO 

O' 

01 

«r4 

os  co  r-i 

CM  CO 

CO 

-4  VO  -O 

4f  n 

« 

H 

• • 

• 0 0 

1 0 • 

0 

0 0 

0 

0 0 

1 

A 

CM  r-1 

1 U3  O 

CO  r-l 

rl 

cl 

• 

H 

CM 

H 

r-4 

A 

H 

*— * 

a m 

4t  U3  i4 

sO  CM 

CM 

r-4 

o 

03  <0 

o 

« 

4J 

• 0 

• 0 0 

*4  • • 

0 

0 0 

0 

0 0 

0 

H 

3: 

-4- 

03  00  -4 

iJ  CO  N 

CO  r-l 

r-4 

CM 

O' 

4 

4t 

A 

4J 

o 

4J 

•d 

r<- 

m 

A -4 

03  4*  oo 

as  m 

o 

O 

0 

• • 

• * 1 

1 • • 

0 

0 0 

h 

1 • 

0 

0 

O' 

CM  1 

C3  A 1 

i m oo 

as 

4-» 

1 r-l 

CM 

M 

*— 4 

CO 

rM 

o 

>« 

-4  O 

r-4  CM 

03  00  -4 

CM  CM 

CO 

-4  4f 

A 

0 • 

• • « 

t V 0 

0 

0 0 

0 

0 0 

0 

as 

r-4  H 

CM  ^ 1 

1 -4  ao 

CM  r-4  Os 

CO 

O 

r-4 

r-4 

r-l 

in 

4 

43 

N 

& 

Os 

03  CM  CO 

1/3  03 

f*  O CO 

H 

00 

in 

• *4 

• 00 

1 « * 

0 

0 • 

0 

1 • 

0 

n- 

u 

^ m 

1 03  1/3 

s£>  CM 

1 r-l 

m 

as 

03 

m 

o 

f-4 

r4 

M 

CM  vO  00  vC  CM 

O -4 

CM  CM 

r-4 

co  as 

o 

• # 

• • 0 

Vi  • • 

0 

0 0 

• 

0 0 

0 

O 

in 

03  Ov  -4 

44  4t  00 

as  rH 

r-4 

CM 

oo 

• 

4* 

r- 

m 

CD 

4 

01 

• « 

A 

43 

•o 

• 00 

44 

« 

•a 

0 4 

M 

o 

« 

4 

• 

43  43 

n O 

4 

M- 

Vi 

43 

0) 

oo  «o 

01  r-l 

4J 

0 

80 

04 

43  43 

4 -4 

00  43 

4 « 

> 

O 

4J  4J 

43  43 

a 

U 

80 

r-4 

e 

8. 

3 3 

3 « 

TJ 

■H 

*rl  _ 

O O 

0}  i-«  0 

i-4  0 a 

r- 

4 * 

80 

>44  # 

r-4 

CO 

e s 

Q|  CQ  ?S*-t  -H  00 

c 

0 u 

•o  • 

4 

8 i-i 

*4  *4  0 

01  O-  *r4 

A 4 

jt 

<0  u 

4J  ! 

60-4 

44  O -4 

40  0.44 

2 

rH 

o 

0 0 

o 

S > & 31 B 8 

m w w 3 S U to 

X 

u 

•3  8 

« Cfl 

o 

u 

A 

Vi  A 

es 

H 

I 0 

S-g 

3 -4 

•°  8 


r-l  U 
0 « 

>i£ 


•O  O 

0 

• •• 

0 

40  » 
O Vl 
0 O 
i-i  A 
A •V 

« 2 

3 Vl 

O > 
0 -4 


,°’§ 


0 

0 0 
£ 

Vl 

I-2 


1 • 
43  4J 


II 

*4 


•o  V* 


C 0 


.30 

X 3 

0 « 


44  00 

9£ 

» 


u u 

S3 

0 u 
M 3 
43  0 
TJ 

0 0 

U 44 


*43  *4 
-4  » 33 

3 0 § 
00*0 
0 3-0 
3-10 

-4y0 

43  0 

14  0 

0 w 
■0  0 0 
3 XU 
-4  0 U 

<j  M m 
0 UD 
14  3 


- . 


■ I' 


■•W 


1 I 

samples.  Largemouth  bass,  successful  survivors  from  among  the  fish  plant* 
ed  in  1971  and  1972,  comprised  the  greatest  segment  of  the  total  black  bass 
biomass  recovered  in  the  1972  cove  rotenone  samples.  Numerically,  finger- 
ling  and  harvestable-sise  largemouth  bass  were  also  more  abundant  than 
the  other  two  black  bass  species;  largemouths  comprised  82  percent  of 
the  fingerling  black  bass  and  75  percent  of  the  harvestable  sice  bass 
collected  in  1972  (Table  14).  By  1975,  however,  spotted  bass  had  become 
more  abundant  than  largemouth  bass.  Spotted  bass  continued  to  dominate 
the  cove  rotenone  samples  (both  numerically  and  by  weight)  obtained  in 
subsequent  years.  Smallmouth  bass  remained  a minor  constituent  of  the 
black  bass  assemblage  recovered  in  cove  rotenone  studies  throughout  the 
investigation. 

Black  crapple  biomass  peaked  in  1977  (7.3  percent  of  the  total  reservoir 
biomass),  compared  with  2.7  percent  in  1976,  3.3  percent  in  1975,  and  5.2 
percent  in  1972.  Only  a few  walleyes  and/or  muskellunge  were  taken  during 
the  first  few  years  of  lmpoundsient . These  two  species  were  completely 
absent  from  cove  rotenone  collections  obtained  in  1976  and  1977. 


As  noted  above,  annual  cove  rotenone  sampling  was  carried  out  throughout 


the  investigation.  Additionally,  the  WVDNK  Fish  Division  in  1975  lnltla' 


ted  an  Intensive  sampling  program  by  means  of  electro-fishing,  which  was 


continued  through  1977 


Three  shoreline  sections  of  approximately  0.7  mile  each  were  electroflshed 


at  approximate  oie-month  intervals,  from  May  through  November  in  1975 


1976,  and  1977.  Approximately  10.8  miles  of  shoreline  were  sampled  in 
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Tabic  H.  — East  Lynn  Keaervolr  number  and  percentage  compoaltion  of  black 
baaa  recovered  per  eere  by  cove  rotenona  campling,  1972,  1975-1977 


Sice  cleee* 

Largemouth 

baaa 

Spotted 

baaa 

Saallaemth 
b*a* 

Total 

all  baaa 

Vo«/ac. 

X 

No./ac. 

X 

No./ac. 

X 

Ho./ac. 

Flngerllng 

1972 

36 

82 

8 

28 

•• 

1975 

3 

7 

40 

92 

0.5 

1 

43.5 

1976 

26.5 

21 

tOO. 5 

79 

0.5 

tr 

127.5 

1977 

21.5 

23 

72 

77 

— 

— 

93.5 

Interaedlate 

1972 

35.5 

40 

53 

60 

•* 

•• 

89 

1975 

4 

14 

24 

86 

— 

— 

28 

1976 

1.5 

13 

10 

87 

— 

— 

11.5 

1977 

5 

28 

13 

72 

— 

— 

18 

Harveatable 

1972 

3.0 

75 

— 

— 

1 

25 

4 

1975 

0.5 

20 

2 

80 

— 

— 

2.5 

1976 

2.0 

57 

1 

29 

0.5 

14 

3.5 

1977 

3.0 

50 

3 

50 

— 

— 

6.0 

Total 

1972 

74.5 

54 

61 

45 

1.5 

1 

137 

1975 

7.5 

10 

66 

89 

0.5 

1 

74.0 

1976 

30.0 

21 

111.5 

78 

1.0 

1 

142.5 

1977 

29.5 

25 

88 

75 

— 

— 

117.5 

* Finger Ung  alee,  0-11.2  c* (0-4.4  lnchaa);  Intermediate.  11.3-18.8  ca  (4.5' 
7.4  lnchee);  Barvaatabla,  M8.9  cm  (7.5  lnchea) 


both  1975  and  1976,  and  10.2  Biles  In  1977.  Unfortunately,  adverse  wee- 
ther  conditions  in  1977  prevented  sampling  at  one  station  during  October 
of  that  year.  The  sampling  stations  surveyed  Included  representative 
areas  on  the  upper  East  Fork,  the  Lick  Creek  area,  and  on  the  reservoir 
main  stem  opposite  the  boat  docks  and  marina.  Each  of  the  three  sections 
surveyed  were  electrofished  at  night,  with  a 230  volt  A.C.,  boat-mounted 
generator.  Black  bass  were  collected  by  two  men  employing  dip  nets  at 
the  front  of  the  electrofishing  boat.  After  electrofishing  along  each 
shoreline  section,  the  black  bass  taken  were  measured,  weighed,  scale- 
sampled  and  released.  Electrofishing  was  then  resumed,  returning  along 
the  same  shoreline. 


A composite  length  frequency  of  the  black  bass  collected  during  the  an- 
nual electrofishing  surveys  is  presented  in  Table  15.  Collectively,  an 
averageof  45.7  black  bass  (all  three  species  combined)  were  collected  per  mile 
of  shoreline  in  1975,  47.5  bass  per  mile  in  1976,  and  36.2  bass  per  mile 
in  1977.  Young-of-the-year  bass  appeared  less  frequently  in  the  electro- 
fishing  sample  than  older  age  groups  (Table  16).  Total  young-of-the-year 
bass  abundance  was  highest  in  1976  (14. 4/ shore line  mile)  as  compared  to 
7/shoreline  mile  in  1975  and  6.5/shoreline  mile  in  1977.  Spotted  bass 
comprised  the  majority  of  the  young-of-the-year  bass  collected  each  year 
(3. 6/ shoreline  mile  in  1975,  12/shoreline  mile  in  1976  and  5.2/shorellne 
mile  in  1977).  Largemouth  bass  young-of-year  averaged  3/shore line  mile  in 
1975,  2.2  in  1976  and  1.2  in  1977.  Young-of-year  smallmouth  bass  were  col- 
lected only  in  1975  (0.5/ shoreline  mile). 


60 


Table  --  Composite  length frequency  distribution  of  bass  collected  by  shoreline  eiectrof lshlng  at 
three  selected  areas  from  May  through  November,  1975-77.  (Approximately  10.8  miles  of  shoreline  s 
pled  per  year  in  1975,  1976  and  10.2  ulles  in  1977) 


Smallmouth  bass 
1975  1976  1977 


Spotted  bass 
1975  1976  1977 


Total 

1975  1976  1977 


Largemouth  bass 

1975  1976  1977 


(tnches) 


Table  16.  — Average  number  of  young-of-year  and  older  black  baas 
sampled  per  mile  of  shoreline  electrofishing  at  East  Lynn  Reser- 
voir, 1975-1977 


1975 

1976 

1977 

T.O.Y. 

Older 

T.O.Y. 

Older 

T.O.Y. 

Older 

Kay 

0 

Largemouth  bass 
5 0 

0 

0 

24 

June 

0 

16 

0 

0 

1 

13 

July 

6 

19 

9 

7 

4 

2 

August 

8 

20 

1 

10 

2 

9 

Saptembar 

3 

12 

3 

13 

1 

12 

October 

2 

13 

1 

8 

0 

16 

Average 

3 

14.2 

2.2 

9.6 

1.2 

12.5 

X 

17 

83 

15 

81 

9 

91 

May 

0 

Spotted  bass 

7 0 

29 

0 

29 

June 

1 

14 

0 

31 

3 

24 

July 

2 

47 

23 

26 

7 

15 

August 

7 

34 

12 

19 

4 

6 

September 

8 

26 

94 

21 

13 

22 

October 

5 

17 

8 

12 

3 

4 

Average 

3.6 

24.4 

12 

23.0 

5.2 

17.5 

X 

13 

87 

36 

64 

23 

77 

May 

0 

Smallmouth  bass 
0 0 

1 

0 

0 

June 

0 

0 

0 

2 

0 

0 

July 

2 

0 

0 

0 

0 

1 

August 

1 

1 

0 

2 

0 

0 

September 

2 

1 

0 

0 

0 

0 

October 

0 

0 

0 

0 

0 

0 

Average 

0.5 

0.3 

0 

0.7 

0 

.2 

X 

63 

37 

0 

100 

0 

100 

May 

0 

12 

Total 

0 

39 

0 

53 

June 

1 

30 

0 

42 

4 

37 

July 

8 

66 

33 

33 

11 

18 

August 

15 

55 

12 

31 

6 

7 

September 

13 

39 

27 

34 

14 

34 

October 

6 

31 

14 

21 

3 

20 

Average 

7 

39 

14.4 

33 

6.5 

30 

X 

15 

85 

30 

70 

18 

78 

- 62 


Spotted  bees  clearly  dominated  the  fingerllng  and  intermediate- else 


c leases  of  black  bass  collected  over  the  three-year  period  of  electro- 


fishing inventory.  Largemouth  bass,  however,  dominated  the  larger  size 


Largemouth  bass  29  cm  (11.5  Inches)  and  larger  c 


classes  (Table  17) 


prised  63  percent  of  the  total  matber  of  black  bass  collected  In  1975, 


about  78  percent  in  1976,  and  56  percent  in  1977.  Spotted  bass  made  up 


38,  16,  and  39  percent  in  1975,  1976,  and  1977,  respectively,  of  these 


larger  black  bass  sampled.  No  smallmouth  bass  in  this  sise  class  were 


collected  in  1975.  They  comprised  only  6 and  5 percent  of  the  total  mmi< 


ber  of  black  bass  29  cm  (11.5  in)  and  larger  collected  in  1976  and  1977 


Harvestable-size  bass  [defined  for  purposes  of  analysis  as  bass  19.8  cm 


(7.5  in)  or  larger]  amounted  to  18.6  bass  per  shoreline  mile  in  1975,  17 
bass  per  shoreline  mile  in  1976,  and  11.8  bass  per  mile  in  1977. 


Creel  Surveys 


Creel  surveys  at  East  Lynn  Reservoir  were  initiated  by  the  WVDNR  in  1973 
(second  year  of  impoundment)  and  continued  through  1977,  only  on  the  re- 
servoir per  se.  The  surveys  were  conducted  biweekly,  at  random  times  and 
dates  during  daylight  hours,  annually  from  April  1 through  October  (Table 
18).  Comparable  creel  surveys  of  the  tallwater  fishery  were  not  made  by 


From  1975  through  1977,  the  creel  clerk  recorded  the  mmiber  of  fish  caught 


and  released  by  each  angler  interviewed  as  well  as  the  number  of  fish  re- 


talned.  Creel  data  reported  for  1973  and  1974  included  only  the  number 


Tab la  II,  Stannary  of  oalactod  erool  aurvay  atatiatlca  collaccad  by  annual 

HVSn  craal  aurvaya  (April  through  Octobar),  1973-1977.  (Valuaa  axpraaaad  on 
a par  aera  baala  la  parauthaaaa) 


* Ineludaa  flah  caught  and  ralaaaad  aa  wall  aa  fiah  harvaatad.  1 
kapt  of  Cha  nunbar  of  flah  caught  and  ralaaaad  la  1973  or  1974 


1973 

1974 

1973 

1976 

1977 

Total  no. 
angling  trlpa 

20,917 

22,883 

19,179 

13,058 

15,451 

Ho.  aagllng 
trlpa /ha 

SI  (20.8) 

56  (22.8) 

47  (19.1) 

32  (13.0) 

38  (15.4) 

Total  no. 
houra  flahad 

126,236 

123 ,014 

107,728 

68,726 

83,746 

Avg.  no.  hr a. 
flahad/ trip 

6.0 

5.4 

5.6 

5.3 

5.4 

Ho.  hra. 
flabad/ha 

309  (126) 

302  (122) 

264  (107) 

168  (68) 

205  (83) 

Total  no.  flah 
caught/ha* 

— 

— 

345  (140) 

117  (47) 

100  (41) 

Ho.  flah 
harvaatad/ ha 

77  (31) 

71  (29) 

112  (45) 

33  (13) 

23  (10) 

Ho.  flah 
caught/hr.* 

— 

— 

1.3 

0.7 

0.5 

Ho.  flah 
harvaa tad/hr. 

0.23 

0.23 

0.42 

0.20 

0.12 

Ho.  black  baaa 
caught/ha* 

— 

— 

43  (18) 

17  (7) 

23  (9) 

Ho.  black  baaa 
harvaatad/ha 

32  (13) 

16  (6) 

13  (5) 

3 (1) 

5 (2) 

Ho.  black  baaa 
caught/hr.* 

— 

— 

0.169 

0.102 

0.111 

No.  black  baaa 
harvaa tad /hr. 

0.105 

.053 

.048 

.019 

.024 

of  fish  actually  harvested.  A 304  an  (12  In)  minimal  size  limit  for 
black  baaa  vaa  first  applied  in  1976,  continued  through  1977. 

Monthly  estimates  of  the  number  of  angler  visitations  also  were  siade  an- 
nually by  the  CE  during  these  seam  years.  These  CE  estimates  Included 
night  visitations  and  provided  coverage  of  winter  and  early  spring  months 
(November  through  March)  which  were  not  accounted  for  by  the  WVDHR  creel 
surveys.  Separate  estimates  for  angling  visitations  to  tha  reservoir 
tailwater  were  also  made  by  the  CE.  It  must  be  noted  that  the  CE 
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estimates  of  angler  use  visitations  were  derived  from  data  collected  by 
vehicle  traffic  counters,  expanded  from  limited  (6  days  per  year)  visitor 
interviews.  The  latter  were  conducted  during  the  spring,  simmer,  and 
fall.  Separate  estimates  of  winter  season  angler  useage  were  made  by 
reservoir  personnel  based  on  visual  count*. 

A comparison  of  the  number  of  reservoir  angling  trips  estimated  by  the 
WVDNR  on-site  creel  surveys  and  the  CE  traffic  counts  is  presented  in 
Table  19.  The  CE  angler  use  estimates  average  approximately  7.6  times 
greater  than  estimates  developed  in  the  WVDNR  creel  survey  over  the  same 
period  (April  1 through  October  31). 

Although  inflated,  the  CE  angler  visitation  data  appear,  however,  to 
have  reasonably  reflected  annual  trends  in  angling  participation  rates 
over  the  five-year  census  period.  It  is  noteworthy  that  both  WVDNR  and 
CE  angler  use  estimates  for  the  Aprll-October  period  followed  a similar 
chronological  pattern.  Both  estiaiates  for  the  April  through  October  per- 
iod indicated  a modest  Increase  in  angling  pressure  in  1974  over  1973, 
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followed  by  a modest  decline  in  1975.  Both  indices  reflect  a precipi- 
tous drop  in  angling  participation  in  1976,  the  first  year  of  a minimum 


304  am  (12  in)  size  limit  for  retention  of  black  bass.  Each  agency's 
estimates  indicated  a subsequent  modest  increase  in  the  number  of  angling 
trips  in  1977. 

On  the  average,  over  the  same  five-year  time  frame  (1973-1977),  about  84.4 
percent  (ranging  from  a low  of  79.4  percent  in  1974  to  a high  of  87.3 
percent  in  1977)  of  the  total  number  of  angling  visitations  accounted 
for  in  the  annual  12-month  CE  surveys  occurred  during  the  April-October 
census  period  covered  by  the  WVDNR  creel  survey.  The  remaining  angling 
trips  registered  in  the  CE  survey  (15.6  percent  of  the  total)  occurred 
in  the  months  of  November,  December,  January,  February,  and  March.  Those 
months  were  not  covered  by  the  WVDNR  creel  survey. 

Increasing  the  WVDNR  anrua  1 creel  survey  angling  trip  estimates  by  an  av- 
erage of  15.6  percent,  to  account  for  the  five-month  period  of  each  year 
not  censused,  provides  a more  realistic  estimate  of  the  annual  angling 
pressure  applied  at  East  Lynn  Reservoir.  With  this  adjustment,  the  number 
of  estimated  annual  reservoir  angling  trips  amounts  to  24,407  in  1973, 
28,822  in  1974,  21,429  in  1975,  16,315  in  1976  and  17,669  in  1977. 

These  adjusted  annual  estimates  of  the  number  of  reservoir  angling  trips 
should  be  considered  as  minimal  because  they  do  not  take  night  fishing 
into  account.  Local  WVDNR  conservation  officers  estimate  that  night  fish- 
ing may  account  for  up  to  20  percent  of  the  total  angling  effort  (Grady 
Coda,  p«rs.  comm.,  1978). 
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CE  estimates  of  angler  visitations  at  the  East  Lynn  Reservoir  project  al- 
so Included  separate  estimates  of  angling  trips  made  in  the  reservoir 
tailvater.  The  WVDNR  did  not  conduct  creel  surveys  of  the  tailvater  fish- 
ery. 

It  was  assumed  that  the  reported  CE  estimates  of  the  nunber  of  tailvater 
angling  trips  would  be  subject  to  the  same  inflationary  biases  as  descri- 
bed previously  for  CE  estimates  of  reservoir  angler  use.  Adjustment  of 
the  CE  estimates  of  angler  man-day  usage  in  the  tailvater  were  made  with 
the  assumption  that  the  tailvater  estimates  were  biased  in  the  same  dir- 
ection and  magnitude  as  indicated  for  the  CE  reservoir  angler  man-day 
estimates  (Table  20). 

Adjusted  angler  usage  of  the  East  Lynn  Reservoir  tailvater  averaged  an 
estimates  2,918  trips  (man-days)  per  year  over  the  five-year  survey  per- 
iod. The  estimated  mmber  of  tailvater  angling  trips  increased  from 
2,774  in  1973  to  a high  of  3,843  in  1974,  and  declined  steadily  to  3,106 
in  1975,  2,813  in  1976  and  2,058  in  1977. 

No  angler  interviews  were  conducted  at  any  time  either  at  night  or  during 
the  additional  five  winter  and  early  spring  months  reflected  in  the  ad- 
justed fishing  pressure  values.  As  a result,  it  was  not  possible  to  es- 
timate accurately  the  total  fish  harvest  from  the  reservoir.  Neverthe- 
less, it  was  possible  to  arrive  at  minimal  harvest  values  and  to  determine 
annual  trends  by  relying  solely  on  the  annual  (April  through  October)  creel 
surveys  conducted  by  the  WVDNR. 
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Total  flah  harvest  and  catch  rata  vara  highest  during  the  early  years  of 
lapoundaent , peaking  during  the  third  year  (1975)  with  a harvest  of  112 
flsh/ha  (45/ac)  and  a catch  rate  of  0.42  flsh/hr.  Both  the  total  fish 
harvest  and  catch  rata  declined  abruptly  in  1976  to  33  fish/ha  (13/ ac) 
with  a catch  rate  of  0.20  flsh/hr.  The  decline  continued  in  1977  to 
25  flsh/ha  (13/ac)  with  a catch  rate  of  0.12  flsh/hr. 

Black  crappies,  averaging  38  percent  of  the  total  nuaber  of  fish  harvest- 
ed , and  bluegills  (28  percent)  dominated  the  harvest  over  the  five-year 
survey  period  (Table  21).  The  harvests  of  these  two  centrarchid  species, 
44  crapple/ha  (18/ ac)  and  43  blueglll/ha  (18/ ac),  were  both  highest  in 
1975  (third  year  of  lapoundaent) . 

Bullheads  averaged  around  12  percent  of  the  totel  nunber  of  fish  harvest- 
ed over  the  five-year  census  period,  and  channel  catfish  1 percent.  Bull- 
heads, 11.2  fish/ha  (4.5/ac),  were  aost  abundant  in  1975.  Channel  cat- 
fish, an  average  1 fish/ha  (0.4/ac),  were  aost  abundant  In  1977,  which 
reflected  successful  stocking  efforts  in  previous  years. 

Muskel lunge,  reflecting  progressively  increased  finger ling  stocking  in 
1972,  1973,  and  1974,  were  harvested  In  greatest  nuabers  In  1976  and  1977. 
An  average  of  0.3  fish/he  (0.1/ac)  and  0.4  flsh/ha  (0.2/ac)  were  harvested 
in  1976  and  1977,  respectively. 

Walleyes  comprised  only  a ainor  constituent  (less  than  0.5  percent)  of  the 
fiab  harvested  is  aay  census  year,  although  stocked  extensively  as  fry  in 
!f’t.  1*71,  aad  1*74.  The  greatest  walleye  harvests  were  recorded  in 
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Ihaber  fish  harrested/ha 

Ntaber  fish  cauxhc/ha* 

1973 1535  1975  1576  1577" 

“1533  1576 1577“ 

Urimth  baas 

26.7 

11.9 

9.8 

2.5 

2.8 

39.4 

14.7 

17.6 

Spotted  bass 

5.9 

3.3 

2.3 

0.60 

1.9 

3.4 

1.0 

2.8 

Saallaouth  bass 

1.8 

0.70 

0.70 

0.20 

0.30 

1.8 

1.5 

2.3 

Total  black  bass 

32.4 

15.9 

12.8 

3.3 

5.0 

44.6 

17.2 

22.7 

Walleye 

0.25 

0.13 

tr 

0 

0 

cr 

tr 

tr 

Musks 1 lungs 

0.21 

tr 

0.22 

0.30 

0.40 

0.24 

0.25 

0.70 

Black  crappla 

26.5 

15.1 

44.4 

19.1 

7.8 

78.6 

30.8 

16.7 

Bluegi.il** 

11.5 

29.7 

42.8 

7.2 

5.5 

164.6 

54.4 

47.6 

Channel  catfish 

0.18 

0.10 

0.10 

0.30 

1.0 

0.77 

0.30 

1.6 

Bullhead 

5.7 

9.4 

11.2 

2.8 

4.9 

56.2 

13.5 

11.0 

Total 

77 

70 

112 

33 

25 

345 

117 

100 

Largaaouth  baas 

32 

17 

9 

8 

8 

15 

11 

13 

18 

14 

Spotted  baas 

8 

5 

2 

2 

11 

5 

1 

l 

3 

2 

Saallaouth  bass 

2 

1 

0.60 

0.30 

1 

1 

0.60 

0.90 

2 

1 

Total  black  bass 

42 

23 

11 

10 

20 

21 

13 

15 

23 

17 

1 ^ 

Walleye 

0.30 

0.20 

tr 

0 

0 

0.10 

tr 

tr 

tr 

t: 

Muskelluaga 

0.30 

tr 

0.20 

0.80 

2 

0.60 

0.10 

0.20 

0.70 

0 

Black  crappla 

35 

21 

40 

58 

32 

38 

23 

26 

17 

22 

Blueglll** 

15 

42 

38 

22 

22 

28 

48 

47 

47 

47 

Channel  ca'.flah 

0.20 

0.10 

tr 

0.90 

4 

1.0 

0.20 

0.30 

2 

0 

Bullhead 

7 

13 

10 

8 

20 

11 

16 

12 

11 

13 
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1973,  0.25  fish/ha  (0.1/ac),  and  1974,  0.13  par  ha  (0.05/ac).  Mo  vail 


eyes  vare  harvested  In  subsequent  years.  Indicating  poor  survival  of  the 


fish  stocked  within  the  reservoir.  A considerable  number  of  walleyes 


were  reported  caught  In  the  tailwater  during  1972  and  1973 


Typical  of  newly  impounded  waters,  the  black  bass  harvest  was  highest  In 


the  initial  years  of  Impoundment.  A total  of  32  bass/ha  (13/ac)  were 


harvested  in  1973,  the  second  year  of  Impoundment,  which  declined  by  50 


percent  In  1974  to  16/ha  (6/ac).  The  decline  continued  In  1975,  to  12.8/ 


ha  (5/ac).  In  1976,  the  first  year  of  the  304  am  (12  In)  black  bass 


minimus  size  limit,  the  bass  harvest  declined  precipitously  to  3.3  bass / 


ha  (1.3/ac).  This  substantial  harvest  decline  (74  percent)  accompanied 


a drop  in  fishing  pressure  of  64  percent.  The  black  bass  harvest  increa 


sed  by  52  percent,  to  5/ha  (2/ac)  in  1977,  accompanying  a lesser  in< 


crease  (22  percent)  in  fishing  pressure 


An  effort  was  made  to  determine  whether  these  black  bass  creel  statistics 


could  be  correlated  with  standing  crop  estimates  resulting  either  fn 


cove  rotenone  or  electrofishing  sampling.  It  was  assumed  that  black 


bass  catch  rates  would  be  positively  correlated  with  bass  standing  crops 


and  inversely  correlated  with  angling  pressure.  It  was  also  assumed  that 


the  creel  survey  statistics  were  reasonably  accurate 


Table  22  presents  the  relationships  between  black  bass  standing  crop  vs 


lues  of  catchable  size  fish  obtained  by  cove  rotenone  and  electrofishing 


sampling  pressure  in  1975,  1976  and  1977.  Catchable  size  bass  were  de- 
fined as  bass  18.9  cm  (7.5  in)  and  larger  and  were  expressed  as  the  number 


Table  22.  — Comparison  of  the  relationship  between  black  bass  angling 
catch  rates  and  standing  crop  estimates  of  harvestable  sixe  bass  der- 
ived  from  electrofishing  and  cove  rotenone  samples  obt»>in.jd  at  East 
Lynn  Reservoir,  1975-1977 


1975 

1976 

1977 

Angling  pressure 

Total  hrs.  fished 

107,728 

68,726 

83,746 

Hrs. /shore line  ml. 

(45.8  miles  of  shoreline) 

2,352 

1,501 

1,829 

Hrs. /acre 
(1,005  acres) 

107.2 

68.4 

83.3 

Total  no.  bass  creeled 

18,193 

7,033 

9,2>9 

Calculated  rate  of  catch 

Number  of  bass  creelad  « the  number 
of  hours  fished  per  shoreline  mile 

7.7 

4.7 

5.1 

Number  of  bass  creeled  e the  number 
of  hours  fished  per  acre 

170 

103 

111 

Standing  crop  estimates  £18. 9 cm  (7.5  la)  1 

No. /shoreline  ml. 

(electrofishing  samples) 

18.6 

17.0 

11.8 

No. /acre 

(cove  rotenone  samplea) 

2.5 

3.5 

6.0 

Ratio  of  rate  of  catch  to  standing 

crop  estimates  (availability  ratio)* 
Electrofishing  aamples 

2.4 

3.6 

2.3 

Cove  rotenone  samples  (xlOO)** 

1.5 

3.4 

5.4 

* Availability  ratio  represents  the  standing  crop  estimates  (no.)  divi- 
ded by  the  calculated  rate  of  catch 

**  The  calculated  availability  ratios  based  on  cove  rotenone  samples  were 
multiplied  by  100  to  convert  to  whole  numbers  for  comparison  with  data 
based  on  electrofishing  samples 
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tples  and/or  a»  the 


of  baaa  collected  per  acre  for  cove  rotenone  i 
her  of  baaa  collected  per  ahorellae  mile  for  electroflahlng  samples. 
To  expedite  appropriate  comparison,  angling  preaaure  was  expreaaed  aa 
the  nimber  of  houra  fiahed/ac  (for  comparison  with  cove  rotenone  saw- 
plea)  or  aa  the  nunber  of  houra  flahed  per  wile  of  ahoreline  (for  cow 
pariaon  with  electrofiahing  samples). 


An  annual  availability  index  waa  computed  by  dividing  atandard  nuwbera 
of  catchable  baaa  collected  (number  per  unit  of  cove  area  aawpled  with 
rotenone  and/or  unit  of  ahoreline  diatance  aawpled  by  electroflahlng) 
by  the  pressure-adjusted  catch  ratea  for  baaa  angling.  The  latter  valuee 
were  calculated  by  dividing  the  total  niaiber  of  baaa  craft  led  by  the  ap- 
propriate number  of  houra  flahed  per  unit  of  area  or  ahoreline  diatance. 


The  black  baaa  a tending  crop  eatiwataa  baaed  on  electrofiahing  data  ap- 
peared to  be  far  wore  reliable  than  correapondlng  eatiwataa  baaed  on  cove 
rotenone  aawplea.  Attesting  to  that  conclusion,  annual  availability  in- 
dices baaed  on  standing  crop  estimates  derived  from  electrofiahing  (2.4 
in  1975,  3.6  in  1976,  and  2.3  in  1977)  were  far  wore  conalstent  with 
trends  in  angling  harvest  than  comparable  indices  derived  from  cove  ro- 
tenone sampling  data  (1.5  in  1975,  3.4  in  1976,  and  5.4  in  1977). 


Similarly,  electrofiahing  proved  superior  to  cove  rotenone  sampling  for 
estimating  bass  population  alse  in  a recent  study  conducted  by  the  WVDMR 
at  Sherwood  Lake,  a 67  ha  (166  ac)  impoundment  located  in  southeastern 
Vest  Virginia  (22). 
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Fishery  Resources  --  Evaluation  of  Planning  Input 

A review  of  the  three  pertinent  FWS  reports  dealing  with  the  fishery  re- 
source of  the  East  Lynn  project  (draft  reports  dated  August  15,  1961,  and 
July  2,  1964;  and  final  report  dated  October  9,  1964)  and  related  corres- 
pondence with  the  UVDNR  and  the  CE,  Indicates  that  considerable  effective 
interagency  cooperation  occurred  throughout  critical  stages  of  project 
planning. 

The  FWS  report  of  August  15,  1961,  which  responded  to  the  initial  CE  pro- 
ject proposal  for  construction  of  three  reservoirs  on  the  Twelvepole  Creek 
watershed,  was  particularly  thorough.  Fishery-oriented  recommendations 
contained  in  this  preliminary  report  appeared  to  be  well  advised.  They 
served  as  the  foundation  for  the  sore  refined  recommendation*  that  were 
issued  by  the  FWS  in  their  subsequent  (1964)  report  specifically  to  ad- 
dress the  East  Lynn  Reservoir  project  as  finally  constructed. 

Examples  of  the  forward-looking  planning  r ec came ndat ions  formulated  in 
the  preliminary  (1961)  FES  report  Included  recomawndations  for  funding 
studies  (as  an  additional  cost  to  the  project)  to  determine, (a)  the  type 
of  fishery  most  suitable  to  tallwater  areas,  (b)  the  appropriate  minimus 
stream  flow  and  optimise  water  temperatures  for  downstream  areas,  (c)  the 
extent  and  cost  of  necessary  programs  for  control  of  undeslred  fish,  (d) 
the  exact  locations  for  access  sites,  and  (e)  suitable  areas  and  plans 
for  seining  and  trapping  rough  fish.  These  early  recommendations  were 
later  accomodated , as  suggested  by  the  FWS,  through  cooperative  efforts 
of  the  WVDNR,  FWS,  and  CE.  It  was  particularly  noteworthy  that  the  CE 
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approved  funding  for  the  additional  studies  proposed  by  the  FWS  (23). 
Also,  the  WVDNR  accomplished  a partial  reclamation  of  the  reservoir 
watershed,  in  1972,  prior  to  the  stocking  of  desired  sport  fish  species 


Subsequent  FWS  reports,  in  1964,  recommended  immediate  development  of 
three  specific  boat  access  sites  on  the  reservoir  (two  primarily  for 
anglers  with  suitable  zoning  provisions  to  prevent  conflict  with  water 
skiing  and  general  boating  activities)  and  future  development  at  a fourth 


Other  fishery  recommendations  made  by  the  FWS  in  its  1964  report  Included 
the  following:  (1)  timber  to  be  left  standing  in  selected  areas  for  fish 
ary  purposes;  (2)  existing  roads  to  the  pool  area  to  be  left  open  for 
access;  (3)  an  Investigation  to  be  made  to  determine  the  presence  of  coal 
mine  adits  and  their  effect  if  any  on  water  quality  in  the  reservoir;  (4) 
insofar  as  possible,  operation  of  the  dam  to  include  plans  for  maintenance 
of  a stable  water  level  during  the  smallmouth  and  largemouth  bass  spawn- 


ing periods;  (5)  all  project  lands  and  included  water  areas,  except  for 


such  areas  reserved  for  general  recreation,  for  reasons  of  safety,  and 


for  operation  purposes,  to  be  made  available  to  the  West  Virginia  Depart 


int  of  Natural  Resources  in  accordance  with  a General  Plan  for  Fish  and 


and  (6)  establishment  of  horsepower  regulations  and 


Wildlife  Management 


selection  of  areas  for  non-removal  of  timber  to  be  accomplished  coopers' 


tively  among  the  West  Virginia  Department  of  Natural  Resources,  the  Corps 


of  Engineers,  and  the  Bureau  of  Sport  Fisheries  and  Wildlife 


tsrrrr 


The  location  of  flahenum  access  sites  received  considerable  attention 

fro®  all  concerned  agencies.  In  a letter  dated  9 July,  1964,  addressed 

to  the  USFVS,  the  Chief,  Engineering  Division  of  the  Ohio  River  Division, 

CE,  reported  concurrence  with  proposed  access  recoanendatlons,  vis  (6): 

Recommendation  1.  Three  lakeside  access  sites  which  Include 
boat  launching  facilities  are  proposed,  two  of  which  are  at 
sites  proposed  in  your  report.  It  is  believed  that  these 
sites  will  adequately  serve  both  general  recreation  and  fish- 
ery purposes. 

Recooeendatlon  2.  A fisheman  access  is  proposed  downstream 
from  the  dam. 

Recommendation  3.  An  acceas  area  with  boat  launching  and  park- 
ing facilities  at  the  mouth  of  Kiah  Creek  is  proposed  for  fu- 
ture developawnt. 

Recommendation  4.  The  parking  and  access  areas  along  with 
other  developments  will  be  made  available  to  the  West  Virginia 
Department  of  Natural  Resources  for  administration  and  mainten- 
ance. 

The  preceding  recommendations  for  access,  as  well  as  all  other  major  fish- 
ery-related recommendations  contained  in  the  FVS  reports,  were  eventually 
undertaken  by  the  CE. 


Predictions  of  angler  usage  included  in  the  1961  and  1964  FWS  reports 
are  compared  in  Table  23  with  estimated  post -impoundment  occurrences, 
derived  from  creel  surveys  conducted  by  the  WVDNR.  The  1961  report  of  the 
FWS  provided  separate  predictions  calculated  for  "managed"  (16,800  man- 
days)  and  "unmanaged"  (11,200  man-days)  reservoir  fisheries.  The  same 
report  failed  to  consider  the  tailwater  fishery.  Both  predictions  concern- 
ing the  reservoir  fishery  proved  to  be  substantially  lower  than  the  esti- 
mated post- impoundment  (1973-1977)  angler  usage,  averaging  21,723  man- 
days  annually.  The  prediction  for  a "managed"  reservoir  fishery  which 
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* No  estimate  made  for  tallvater  fishery  in  1961  FWS  report 


was  presented  in  the  1961  FWS  report  was  an  estimated  23  percent  less 


than  actual  occurrence.  The  preliminary  prediction  by  the  FWS  lor  use 


of  the  "unmanaged"  reservoir  fishery  fell  below  post -impoundment  exper- 


The  1964  predictions  by  the  FWS  of  post -impoundment  Mftlsr  use  inclu- 


ded separate  estimates  with  respect  to  both  reservoir  and  tailwater  fish- 


eries. The  1964  FWS  report  indicated,  further,  that  provision  of  "special 


angler  access"  facilities  could  be  expected  to  generate  substantial  added 


The  predicted  40,250  man-days  of  reservoir  use,  predicated  on  development 
of  special  angler  access  areas,  was  projected  to  be  significantly  higher 


(by  17  percent)  than  the  34,200  man-days  of  angler-use  the  FWS  predicted 


in  the  absence  of  such  facilities.  However,  both  estimates  proved  to  be 
substantially  higher  than  observed  post- Impoundment  occurrences  with  re- 
commended  access  facilities  in  place.  The  prediction  of  reservoir  use 
which  assumed  no  construction  of  speclsl  angler  access  fscilities  was 
57  percent  higher  than  observed  post-impoundsient  use  (with  fully  developed 
access).  The  prediction  predicated  on  the  provision  of  special  angler 
access  facilities  was  85  percent  higher  than  observed  post -impoundment 
occurrences  aided  by  developed  access  sites. 


Conversely,  predictions  of  annual  angler  use  of  the  tailwater  (500  man- 
days  without  provision  for  special  angler  access  facilities;  1,000  man-days 
assuming  development  of  special  access  facilities)  were  considerably 
underestimated  in  the  1964  report  of  the  FWS*  These  predicted  levels  of 


use  were  83  percent  and  66  percent  lees,  respectively,  than  the  2,918  nan 
days  of  estimated  average  annual  post- impoundment  use  by  anglers. 


The  striking  disparity  between  reservoir  use  predictions  contained  in  the 
FWS  report  of  1961  [29.6  man-days/ha  (12/ac)  for  a "managed"  fishery]  and 
their  1964  report  [98.8  man-days/ha  (40/ac),  assuming  development  of  ade- 
quate angler  access  facilities]  could  not  be  explained  on  the  basis  of 
information  contained  in  the  project  docunents  available  for  examination. 
Although  an  exhaustive  search  was  made  of  relevant  data  storage  facilities, 
it  was  not  possible  to  locate  any  supporting  basic  data  describing  the 
rationale  and/or  techniques  employed  in  developing  projections  for  the 
number  of  man-days  of  post -impoundment  angler  usage  which  appear  in  the 


The  failure  of  the  FWS  authors  of  the  1964  report  to  include  adequate  ex 


position  of  the  strategy  employed  in  deriving  their  predictions  for  man- 
days  of  post- impoundment  angler  use  constitutes  a major  procedural  flaw  in 


the  planning  process.  Unfortunately,  this  same  circumstance  has  plagued 


the  majority  of  other  FWS  planning  documents  examined  to  date 


Predictions  of  angler  usage  incorporated  within  the  1961  FWS  report,  on 


the  other  hand,  were  documented  by  extrapolation  both  from  projections 


estimating  the  average  number  of  anglers  expected  to  reside  within  the 


vicinity  of  the  reservoir  over  a 50-year  period  and  from  the  anticipated 


availability  of  similar  types  of  angling  waters.  Other  pertinent  factors 


duly  considered  by  the  authors  of  the  preliminary  (1961)  FWS  report  in 


eluded  the  potential  Influence  of  intensive  reservoir  fisheries  manage 


sent,  sport  fish  species  composition,  water  quality,  and  development  of 
angler  access. 

Treatment  of  pre-  and  post -Impoundment  water  quality  parameters  In  the  FWS 
reports  was  variable.  On  the  positive  side,  the  1961  and  1964  FWS  reports 
consistently  recommended  a minimum  low  flow  release  of  10  cfs.  This  pro- 
posal, which  was  accepted  and  later  Implemented  by  the  CE,  proved  to  be 
adequate.  Minimum  flows  less  than  the  prescribed  10  cfs  were  rarely  re- 
leased, primarily  in  the  early  years  of  impoundment.  Failures  to  release 
the  prescribed  minimum  low  flow  were  attributed  to  an  unforseen  shift  of 
the  rating  curve  in  the  low  range  of  flow. 

FWS  predictions  that  tailwater  fish  populations  would  be  Improved  as  a 
result  of  more  stable  stream  flow  were  borne  out  by  subsequent  post-im- 
poundment investigations.  As  noted  In  Table  24,  the  total  biomass  of 
tailwater  fish,  based  on  electrofishing  sampling  in  1974  and  1975,  averag- 
ed 78.3  kg/ha  (96.9  lbs/ac).  By  comparison,  total  fish  biomass  in  the  sasie 
general  area  in  tha  pre- Impoundment  years  of  1966  and  1971  avaragsd  46.4 
kg/ha  (41.4  lbs/ac).  Game  fish  biomass  Increased  from  an  average  of 
14.9  kg/ha  (13.3  lbs/ac)  in  pre- impoundment  sampling  to  37.1  kg/ha  (33.1 
lbs/ac)  in  post- impoundment  samples.  The  percentage  of  the  total  fish 
biomass  comprised  by  game  fish  species  increased  from  an  average  of  32 
percent  in  pre -Impoundment  samples  to  47  percent  of  the  post- Impoundment 
tailwater  samples. 

It  appeared  that  the  Increased  proportion  of  game  fish  in  the  total  tail- 
water  fish  biomass  following  impoundment  could  be  partially  attributed 
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Table  24.  — Comparison  of  pro-  and  post-impoundment  flab  biemass 
and  percentage  game  flab  composition  darivad  from  alactroflabing 
samples  collactad  in  Baat  Fork  of  Tvelvepole  Craak.  (Post -Im- 
poundment data  from  Baat  Lynn  Reservoir  tallvatar) 


Pa -impoundment  Post  - impoundment 

19712  Average  19741 2 3 4  19755  Average 


Total 

biomass 


kg/ha 

49.6 

43.2 

lba/acra 

44.3 

38.5 

X Gamefish 

34.7 

29.2 

Gave  fish 

biomass 

kg/ha 

17.2 

12.6 

lba/acra 

15.3 

11.2 

46.4 

97.4 

59.2 

78.3 

41.4 

86.9 

52.8 

69.9 

32.0 

50.1 

42.8 

47.4 

14.9 

48.8 

25.3 

37.1 

13.3 

43.5 

22.6 

33.1 

1.  After  Milas,  1966  (24) 

2.  After  Tartar,  1972  (25) 

3.  After  Goodno,  1975  (2) 

4.  After  M«th,  at.  al,  1974  (19) 


to  downstream  movement  of  fish  from  the  reservoir.  Clearly,  the  post- 
impoundment  tailwater  fish  population  was  more  representative  of  the  re- 
servoir than  of  the  East  Fork  of  Twelvepole  Creek  prior  to  impoundment. 
Walleyes,  muskellunge,  black  crappies,  and  channel  catfish,  all  of  which 
had  been  stocked  in  the  reservoir,  were  abundant  in  the  post- Impoundment 
tailwater  electrofishing  samples.  In  fact,  walleyes  were  more  abundant 
in  tailwater  collections  than  in  comparable  reservoir  collection,  suggest- 
ing substantial  downstream  movement  through  the  reservoir  discharge  faci- 
lities. 

* 

However,  the  1961  and  the  1964  FWS  reports  failed  to  identify  high  con- 
centrations of  iron  and  manganese  in  the  East  Fork  of  Twelvepole  Creek 
which  were  noted  during  subsequent  pre- impoundment  water  quality  investi- 
gations conducted  between  1965  and  1972  (26). 

Post -impoundment  water  quality  studies  conducted  by  WVDNR  illustrated  the 
unexpected  impact  of  reservoir  stratification  on  certain  water  quality 
parameters  in  both  reservoir  and  tailwater,  particularly  oxygen,  iron 
and  manganese  levels.  Typically,  reservoir  stratification  developed  in 
mid-spring  and  became  increasingly  severe  during  the  sinner  and  early 
fall.  Nearly  isothermal  conditions  existed  from  late  November  through 
February.  The  upper  level  of  the  thermocllne  usually  ranged  between  3 
to  4.6  m (10  to  15  ft)  by  late  July  or  early  August.  Although  epilimnlal 
water  quality  was  excellent,  oxygen  depletion  was  usually  severe  in  the 
hypolimnlon,  and  iron  and  manganese  levels  became  elevated  at  lower  reser- 
voir depths  during  the  late  suaaoer  and  fall.  These  adverse  water  quality 
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impacts  casuad  by  project  construction  were  not  anticipated  in  either  of 
the  1961  or  1964  FWS  reports. 

Except  for  periods  of  hypollmnial  discharge  from  the  reservoir,  water 
quality  of  the  tallwater  was  generally  adequate  to  support  a diverse  fish 
community.  However,  elevated  levels  of  iron  (particularly)  sulfides,  and 
manganese  occurred  in  the  tallwater  during  periods  of  hypollmnial  release 
from  the  reservoir.  The  abundance  of  benthic  organisms  in  the  tallwater 
was  severely  reduced  during  a period  of  hypollmnial  discharge  In  1973 
(2).  Also,  extremely  high  levels  of  Iron  were  found  in  the  tallwater  in 
1974  during  an  extended  period  of  hypollmnial  discharge  which  was  request* 
ed  by  the  WVDNR  to  provide  the  cold  water  discharge  necessary  to  facili- 
tate an  experimental  year-round  trout  fishery  in  the  tallwater.  This  ex- 
perimental WVDNR  program  was  subsequently  abandoned,  following  which  an 
eplllmnial  reservoir  discharge  regime  was  implemented  thereby  substantially 
eliminating  further  water  quality  problems  in  the  tallwater. 

The  overall  impact  on  sport  fishery  resources  of  construction  of  the  East 
Lynn  Reservoir  project  appeared  to  be  highly  favorable.  Estimates  of 
pre- impoundment  angler  use  on  comparable  sections  of  the  Twelvepole  Creek 
Watershed  affected  by  subsequent  reservoir  construction  amounted  to  a 
total  of  550  man-days  per  year  [450  man- days /yr  in  the  5.3  km  (3.3  mi) 
tallwater  section].  Estimated  average  annual  post-impoundment  (1973- 
1977)  angler  use,  a total  of  24,652  man-days,  was  nearly  45  times  es- 
timated pre-project  use  (Table  25). 


Table  25.  ..  Comperieon  of  average  annual  post- Impoundment  man- 
day  use  estimates  for  East  Lynn  Reservoir  and  tallvater  (1973- 
1977)  with  average  annual  pre- impoundment  man-day  use  estimated 
for  comparable  stream  sections  In  the  1964  FWS  report 


Location 


Above  dam  site 
Below  dam  site 
Total  project 


Pre-Impoundment 
stream  fishery 
Mo.  man-days 


Pos  t - Impoundment 
fishery 
No.  man-days  . 


21,734 


Ratio 


2,918 

24,652 


The  East  Lynn  Reservoir  project  ia  located  on  East  Fork  of  Twelvepole 
Creek  in  Wayne  County,  West  Virginia,  approximately  six  air  miles  south' 


southeast  of  Wayne,  West  Virginia.  Huntingtom,  West  Virginia;  and  Ash 


land,  Kentucky,  are  within  a 25-mile  radius  of  the  project 


As  completed,  the  project  consists  of  a total  fee  purchase  area  of  appro 


ximately  9,928  ha  (24,532  ac).  Included  is  a 407  ha  (1,005  ac)  impound 


ment,  at  seasonal  recreational  pool  level,  completely  surrounded  by  9,521 


ha  (23,527  ac)  of  contiguous  highlands 


The  CE  operates  and  maintains  387 


ha  (956  ac)  for  public  recreation,  8,670  ha  (21,424  ac)  for  fish  and  wild 


life  conservation  (with  the  advice  and  assistance  of  the  West  Virginia 


Department  of  Natural  Resources),  and  the  remaining  871  ha  (2,152  ac) 


The  FWS  submitted  three  separate  reports  (dated  August  15,  1961;  July  2 


1964;  and  October  9,  1964)  describing  pre-project  conditions  and  predict 


ing  post -impoundment  impacts  on  fish  and  wildlife  resources.  These  re 


ports  responded  to  corresponding  CE  project  development  proposals  dis 


playing  widely  divergent  parameters  of  impoundment  size  and  scope  of  pro' 


ject  land  acquisitions  that  evolved  over  the  years 


The  FWS  report  of  August  15,  1961,  which  responded  to  the  initial  CE  pro 


posal  for  construction  of  three  reservoirs  on  the  Twelvepole  Creek  water 


shed,  was  store  substantive  than  the  subsequent  FWS  reports.  Both  their 


July  2,  1964,  draft  report  and  their  October  9,  1964  final  report  failed 
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to  Include  adequate  basic  data  describing  the  rationale  and/or  techni- 
ques employed  in  developing  projections  of  post -Impoundment  hunting  end 
angling  use.  However,  fishery  considerations  were  treated  in  greater 
depth  then  wildlife  aspects  in  ell  three  FWS  reports.  Only  perfunctory 
effort  was  wade  to  describe  the  pre-project  wildlife  resources.  Hell  con- 
ceived fishery-oriented  recommendations  provided  for  maximum  enhancement 
of  the  project's  fishery  resource  base  end  subsequent  utilisation  by  ang- 
lers. 


No  specific  recommendations  pertaining  to  wildlife  resources  were  advanced 
in  any  of  the  reports  other  then  the  general  stipulation  that  "all  project 
lands  end  included  water  areas,  except  for  such  areas  reserved  for  general 
recreation,  for  reasons  of  safety,  end  for  operation  purposes,  will  be 
made  available  to  the  West  Virginia  Department  of  Natural  Resources  in 
accordance  with  a General  Plan  for  Fish  and  Wildlife  Management."  Unfor- 
tunately, this  recoemendation  was  never  implemented  because  of  the  inabi- 
lity of  the  HVDNR  to  secure  adequate  funding.  As  a result,  WVDNR  wildlife 
managesient  activities  have  been  restricted  to  enforcement  of  applicable 
state  game  lews  and  regulations.  Conversely,  all  of  the  fishery-related 
reconendetions  of  the  FWS  were  subsequently  accepted  and  approved  by  the 
CE  and  eventually  laiplemented. 


The  several  FWS  reports  reflected  e greeter  intensity  end  continuity  of 
coordination  between  the  CE,  FWS  and  WVDNR  for  fishery- oriented  affairs 
than  was  evident  for  wildlife.  In  response  to  racoaaaandatlona  made  in 
the  initial  (1961)  FWS  report,  the  Corps  funded  interim  studies  to  Invas- 
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tlgate  the  type  of  fishery  most  suitable  for  the  reservoir  tailvster  and 
to  determine  appropriate  minimum  stream  flow  and  water  temperature*.  The 
Cl  constructed  a temporary  40.5  ha  (100  ac)  holding  pool  immediately  up- 
Btrmm  from  tha  Bast  Lynn  dam  in  1971  (prior  to  impoundment  In  the  spring 
of  1972)  In  order  to  facilitate  the  fish  stocking  efforts  by  the  UVDNR. 


FtfS  predictions  of  post- Impoundment  hunter  and  angler  use  were  both  some- 
what wide  of  the  mark.  The  final  FWS  predictions.  In  their  October  9, 

1964  report,  overestimated  angler  use  by  approximately  67  percent  and  un- 
derestimated hunter  use  by  some  81  percent.  However,  the  FWS  reports  cor- 
rectly predicted  that  adverse  impacts  on  fish  and  wildlife  utilisation 
caused  by  the  project  could  be  successfully  mitigated.  The  final  FWS  re- 
port predicted  that  the  project  would  provide  substantial  fishery  benefits 
and  slight  hunting  benefits. 


The  reservoir  has  supported  an  average  of  soma  21,734  angler  man-days  per 
year  (1973  to  1977)  of  warmwater  sport  fishing.  Post-impoundment  angler 
use  of  the  project  area,  therefore,  has  averaged  48.3  times  the  estimated 
annual  pre- impounded  stream  usage  of  450  angler  man-days.  Annual  post- 
impoundment tailwater  usage  has  averaged  2,918  angler-days  or  about  29.2 
times  the  100  angler-days  of  estimated  pre-impoundment  use. 


Eetimated  annual  post- impoundment  hunter  use  of  project  lands  (1972-1977) 
has  averaged  some  0.85  trips/acre  (approximately  20,000  nan-days),  or  81 
percent  higher  than  the  FWS  prediction  of  0.54  trips/acre  without  the  pro 
ject.  It  should  be  emphasised,  however,  that  these  man-day  use  values, 
particularly  for  hunting  man-day  use,  represent  "beet  estimates"  and/or 


opinions  rendered  by  professionals  closely  associated  with  the  project 
rather  then  satirical  date  collected  according  to  e statistically  de- 
signed study. 


It  seen  evident  that  the  enhanced  opportunity  for  public  hunting  that 
accrued  through  the  purchase  of  extensive  formerly  private  land  holdings 
9,521  ha  (23,527  ac),  contributed  substantially  to  the  greater  than  anti' 
cipated  hunting  pressure  which  subsequently  occurred  on  project  lands. 


<#***"%  4| 


Huntington  District.  1974.  Final  Environmental  Impact  Statement, 
East  Lynn  Lake,  TVelvepole  Creek,  West  Virginia.  U.S.  Army  Engin- 
eers, Huntington,  West  Virginia.  August  23,  1974. 

1974.  Post- impoundment  Limnology  of  the  East  Lynn 
, East  Pork  of  Twelvepole  Creek,  Wayne  County,  West 

Marshall  University,  Department  of  Biological 


2.  Goodno,  E.  J. 

Lake  Tallvater 
Virginia.  M.S.  Thesis, 

Sciences. 

3.  Gottschalk,  J.  S.  1961.  Twelvepole  Creek  Basin,  West  Virginia.  A 
Detailed  Import  on  Fish  and  Wildlife  Resources.  U.S.  Fish  and  Wild- 
life Service.  August  15,  1961. 

4.  Huntington  District.  1963.  Memorandum  concerning  land  acquisition 
policies.  U.S.  Army  Engineers,  Huntington,  West  Virginia.  October, 
1963. 

5.  Jacobson,  F.  L.  1964.  Draft  letter  report  on  fish  and  wildlife  re- 
sources of  the  East  Lynn  Reservoir  project,  Wayne  County,  West  Vir- 
ginia. U.S.  Fish  and  Wildlife  Service.  July  2,  1964. 

6.  Barnes,  J.  N.  1964.  Huntington  District,  U.S.  Army  Corps  of  Engin- 
eers. Letter  of  July  9,  1964. 

7.  Jacobson,  F.  L.  1964.  Letter  report  on  fish  and  wildlife  resources 
of  the  East  Lynn  Reservoir  project,  Wayne  County,  West  Virginia.  U.S. 
Fish  and  Wildlife  Service.  October  9,  1964. 

8.  Abbot,  E.  E.  1965.  East  Lynn  Reservoir  - Design  Memoranda  No.  4A, 
Preliminary  Master  Plan.  Ohio  River  Division,  U.S.  Army  Corps  of  En- 
gineers. May  11,  1965. 

9.  Huntington  District.  1977.  East  Lynn  Lake  Fish  and  Wildlife  Manage- 
ment, Appendix  D to  Master  Plan.  Huntington  District,  U.S.  Army  Corps 
of  Engineers.  April,  1977. 

10.  Huntington  District.  1973.  Appendix  B,  Forest  Management  Plan,  East 
Lynn  Lake  Master  Use  Plan.  U.S.  Army  Corps  of  Engineers,  Huntington, 
West  Virginia.  March  7,  1973. 

11.  Hulett,  C.  S.  1968.  Governor  of  State  of  West  Virginia.  Letter  of 
Auguat  23,  1968. 

12.  Brackenrich,  J.  D.  1973.  West  Virginia  Department  of  Natural  Resour- 
ces, letter  of  June  1,  1973. 


Latimer,  I.  S.  1975.  West  Virginia  Department  of  Natural  Resour 
eas.  Latter  of  June  1,  1973. 


14.  Latimer,  I.  S.  1975.  West  Virginia  Department  of  Natural  Resour< 
ces.  Letter  of  July  9,  1975. 


Welcklng,  E.  H.  1960.  Report  on  the  panel  on  recreational  values 
of  the  Subcommittee  on  Evaluation  Standards  (Inter-Agency  Committee 
on  Water  Resources).  May  24,  1960. 


Miles,  R.  E.  1973.  Reservoir  Investigations,  East  Lynn  Reservoir 
Study,  Dlngell-Johnson  Proj.,  F-ll-R-11,  West  Virginia  Department  of 
Natural  Resources,  10  p.  (Mlmeo). 


Muth,  S.  E.  1974.  Reservoir  Investigations,  East  Lynn  Reservoir 
Study,  F-ll-R-12,  West  Virginia  Department  of  Natural  Resources,  3 p 
(Mlmeo) . 


Muth,  S.  E.  1975.  Reservoir  Investigations,  East  Lynn  Reservoir 
Study,  F-ll-R-13,  West  Virginia  Department  of  Natural  Resources,  4 p 
(Mlmeo). 


Muth,  S.  E.  and  B.  E.  Pierce,  1976.  Reservoir  Investigations,  East 
Lynn  Reservoir  Study,  F-ll-R-14,  West  Virginia  Department  of  Natural 
Resources,  22  p.  (Mlmeo). 


Muth,  S.  E.  and  B.  E.  Pierce.  1977.  Reservoir  Investigations,  East 
Lynn  Reservoir  Study,  F-ll-R-15,  West  Virginia  Department  of  Natural 
Resources,  19  p.  (Mlmeo). 


Muth,  S.  E.  and  B.  E.  Pierce.  1978c  Reservoir  Investigations,  East 
Lynn  Reservoir  Study,  F-ll-R-16,  West  Virginia  Department  of  Natural 
Resources,  15  p.  (Mlmeo). 


Beemer,  H.  W.  1977.  Supplement  No.  3 to  Design  Memorandum  No.  4B, 
Master  Plan,  East  Lynn  Lake,  West  Virginia.  Ohio  River  Division,  U.S 
Army  Corps  of  Engineers.  August  3,  1977. 


24.  Miles,  R.  W.  1966.  Pre- Impoundment  survey  East  Fork  of  Twelve pole 
Creek,  West  Virginia  Department  of  Natural  Resources.  8 p. 


Tarter,  D.  C.  1972.  A pre-impoundment  Investigation  of  the  limnolo' 
gy  of  Eaat  Fork  of  Tvelvepole  Creek,  Lincoln,  Mingo,  and  Wayne  Coun- 
ties, West  Virginia.  W.  Va.  Acad.  Scl.  44  No.  1:94-103. 


Huntington  District.  1974.  Final  Environmental  Statement,  East 
Lynn  Lake,  Twelvepole  Creek,  Vest  Virginia.  Huntington  District 
U.S.  Army  Corps  of  Engineers,  August  23,  1974. 


fcU.S.  GOVERNMENT  HUNTING  OfFICE:  1979  0-625-694/1418  REGION  3-1 


